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(54) [TITLE OF THE INVENTION] MOBILE COMMUNICATION SYSTEM 
(57) [ABSTRACT] 

[Task] To improve equipment efficiency by doing away with 

the need for retaining surplus equipment by making each base 
station able to change its transmission output in response to 
changes in the volume of traffic. 

[Means] The volume of traffic of each base station is 

collected in cycles by a center station 3 from the CPU 18 of 
each base station. If the center station 3 discovers from the 
traffic volume collected from each base station , for example, 
the base station CS2 in which the traffic has exceeded a 
threshold value, the center station 3 outputs a command to 
increase transmission output to, for example, the base station 
CS1 whose traffic volume is at the minimum from among those base 
stations surrounding the base station CS2 . The CPU 18 of the 
base station CS1 that receives this command decreases the 
attenuation level of an attenuator 16 and increases the output 
level of the transmission signals so as to increase the size 
of the service area thereof and thus increase the size of its 
service area that overlaps with the service area of the base 
station CS2. If the base station CS1 takes charge of a portion 
of the communication of mobile terminals within the service area 
of the base station CS2, the traffic of the base station CS2 
is lowered to below the threshold level and the communication 
of the mobile terminal can always be performed smoothly. 
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[CLAIMS] 

[Claim 1] 

A mobile communication system comprising: 
a mobile terminal for transmitting and receiving 
information; 

a plurality of base stations for relaying communication 
mutually between the mobile terminals or with a public line 
network; and 

a center station for controlling each of the base stations 
connected to the public line network, wherein 

each of the base stations is equipped with: 

a transmission output circuit that is capable of changing 
a transmission output level; and 

an output control means for controlling the size of a 
transmission signal level output from the transmission output 
circuit using commands from the center station, and 

the center station is equipped with traffic control means 
for outputting a command to change a transmission output via 
the public line network to the output control means of the base 
station. 

[Claim 2] 

The mobile communication system according to claim 1 , 
wherein each time the output control means of the base station 
receives a command output from the traffic control means of the 
center station to change the transmission output, it changes 
a transmission output level that is output from the transmission 
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output circuit each time by a predetermined level. 
[Claim 3] 

The mobile communication system according to claim 1, 
wherein information on the level of the change in output is 
contained in the transmission output change command output from 
the traffic control means of the center station; and the output 
control means of the base station changes the level of the 
transmission output that is output from the transmission output 
circuit to a level that matches this output change level 
information. 

[Claim 4] 

The mobile communication system according to claim 1, 
wherein: each base station is provided with data reporting means 
for measuring current traffic volumes within its own service 
area and transmitting this to the center station via the public 
line network; and the center station is provided with data 
collection means for receiving traffic volumes transmitted from 
the data reporting means of each base station and collecting 
it for each base station, and wherein the traffic control means 
of the center station issues the transmission output change 
command based on the traffic volumes collected for each base 
station by the data collection means. 

[Claim 5] 

The mobile communication system according to claim 3, 
wherein the reporting means of the base station transmits the 
traffic volume to the center station at the time the reporting 
means receives a data transmission request from the data 



collection means of the center station. 
[Claim 6] 

The mobile communication system according to claim 4, 
wherein , based on traffic volumes for each base station 
collected by the data collection means, the traffic control 
means searches for base stations whose traffic volume has 
exceeded a threshold value and, if such as base station is 
discovered, issues the transmission output increase command, 
which is a version of the transmission output change command, 
to base stations peripheral to the relevant base station. 

[Claim 7] 

The mobile communication system according to claim 6, 
wherein, based on the traffic volumes of each base station 
collected by the data collection means, the traffic control 
means searches for the base station having the smallest traffic 
volume from among the peripheral base stations and issues the 
transmission output increase command to this base station. 

[Claim 8] 

The mobile communication system according to claim 6, 
wherein, based on the traffic volumes of each base station 
collected by the data collection means, the traffic control 
means searches for the base station having the smallest traffic 
volume from among the peripheral base stations and issues the 
transmission output increase command to this base station, and 
if, as a result of which, the traffic volume of the base station 
whose traffic volume first exceeded the threshold value does 
not drop below the threshold value, the traffic control means 
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issues the transmission output increase command to the base 
station having the second smallest traffic volume from among 
the peripheral base stations and, thereafter, the traffic 
control means sequentially issues the transmission output 
increase command to the base stations in sequence starting from 
that base station that has the smallest traffic volume from 
among the peripheral base stations and continues until the 
traffic volume of the base station whose traffic volume first 
exceeded the threshold value drops below the threshold value. 
[Claim 9] 

The mobile communication system according to claim 8, 
wherein, if the transmission output of the base station 
receiving the transmission output increase command is at 
maximum, the traffic control means issues the transmission 
output increase command to the next base station. 

[Claim 10] 

The mobile communication system according to any of 
claims 6 to 9, wherein, based on traffic volumes for each base 
station collected by the data collection means, the traffic 
control means determines the size of the traffic volume of the 
base station whose traffic volume first exceeded the threshold 
value and the size of the traffic volume of the base station 
having an increased transmission output, and based on these 
sizes issues a transmission output decrease command, which is 
a version of the transmission output change command, to the base 
station having the increased transmission output. 

[Claim 11] 
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The mobile communication system according to any of 
claims 6 to 9, wherein , based on traffic volumes for each base 
station collected by the data collection means, the traffic 
control means determines the average of the traffic volume of 
the base station whose traffic volume first exceeded the 
threshold value and the traffic volume of the base station 
having an increased transmission output, and if this average 
is below a predetermined value, issues a transmission output 
decrease command, which is a version of the transmission output 
change command, to the base station having the increased 
transmission output. 

[Claim 12] 

The mobile communication system according to any of 
claims 6 to 9, wherein, based on traffic volumes for each base 
station collected by the data collection means, the traffic 
control means determines the traffic volume of the base station 
whose traffic volume first exceeded the threshold value and the 
traffic volume of the base station having an increased 
transmission output, and based on a result obtained by 
performing a variety of statistical processings on these 
traffic volumes, issues a transmission output decrease command, 
which is a version of the transmission output change command, 
to the base station having the increased transmission output. 

[Claim 13] 

The mobile communication system according to claim 10, 
wherein, based on traffic volumes for each base station 
collected by the data collection means, the traffic control 
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means issues the transmission output decrease command to the 
base station having the smallest traffic volume from among the 
base stations that have increased their transmission output and 
if , as a result of which , the average of the traffic volumes 
does not drop below the predetermined value, the traffic control 
means issues the transmission output decrease command to the 
base station having the second smallest traffic volume from 
among the base stations that have increased their transmission 
output and, thereafter, the traffic control means sequentially 
issues the transmission output decrease command to the base 
stations in a sequence starting from that base station that has 
the smallest traffic volume from among the base stations that 
have increased their transmission output and continues until 
the average of the traffic volumes drops below the threshold 
value. 

[Claim 14] 

The mobile communication system according to claim 13, 
wherein, if the transmission output of the base station 
receiving the transmission output decrease command is at 
minimum, the traffic control means issues the transmission 
output decrease command to the next base station. 

[Claim 15] 

The mobile communication system according to claim 1, 
wherein each base station is provided with a plurality of 
receiving systems and a reception synthesizing section for 
synthesizing signals received by the receiving systems, and 
wherein synthesized received signals from the reception 
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synthesizing section are taken as final received signals. 
[Claim 16] 

The mobile communication system according to claim 15, 
wherein each receiving system comprises an antenna and a 
receiving section, and an antenna of one receiving system 
doubles as an antenna for transmitting. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field] 

The present invention relates to a mobile communication 
system for carrying out the communication of a mobile terminal 
such as a portable telephone via a base station, and 
particularly, to a structure that enables the transmission 
output of a base station to be changed. 
[0002] 

[Related Art] 

Conventionally, in a mobile communication system, the 
size of the service areas S of the respective base stations CS1 
to CS7 has been fixed in the manner shown in Fig. 12 , for example. 
Accordingly, in a service area S in which it is predicted that 
the volume of traffic will be large, the number of radio lines 
is increased so as to respond to the volume of traffic predicted. 
However, this response has been by arranging the base stations 
more densely. 
[0003] 

However, because the volume of traffic changes depending 
on the location and also changes over time, it is difficult to 
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predict in advance the manner in which the traffic volume will 
change. Accordingly, if the traffic volume changes abruptly, 
the available radio channels that need to be allocated for the 
communication run out resulting in some cases in communication 
not being possible. Accordingly , because it is necessary to 
set the installation number and locations of the base stations 
with enough leeway that they can deal with the traffic volume 
even when this increases substantially, the installation and 
operating expenses build up creating a deterioration in the 
equipment efficiency, particularly when there is an excess of 
unused equipment at times when the traffic volume is light. As 
a result, it has been difficult to construct a communication 
system that has good efficiency. 
[0004] 

[Problem to be Solved by the Invention] 
In order to respond to changes in the traffic volume over 
time in a conventional mobile communication system such as that 
described above, because it is necessary to set the installation 
number and locations of the base stations with enough leeway 
that they can deal with the traffic volume even when this 
increases substantially, the installation and operating 
expenses build up creating a deterioration in the equipment 
efficiency, particularly when there is an excess of unused 
equipment at times when the traffic volume is light. As a result, 
it has been difficult to construct a communication system that 
has good efficiency. 
[0005] 



9 



Therefore, the present invention has been made in order 
to solve problems such as those described above , and it is an 
aim thereof to provide a mobile communication system that 
enables rapid changes in the traffic volume to be dealt with, 
and that does away with the need to provide surplus equipment 
thus increasing the equipment efficiency. 
[0006] 

[Means for Solving the Problem] 

The first aspect of the present invention is a mobile 
communication system comprising: a mobile terminal for 
transmitting and receiving information; a plurality of base 
stations for relaying communication mutually between the mobile 
terminals or with a public line network; and a center station 
for controlling each of the base stations connected to the 
public line network, wherein each of the base stations is 
equipped with: a transmission output circuit that is capable 
of changing a transmission output level; and an output control 
means for controlling the size of a transmission signal level 
output from the transmission output circuit using commands from 
the center station, and the center station is equipped with 
traffic control means for outputting a command to change a 
transmission output via the public line network to the output 
control means of the base station. 
[0007] 

The second aspect of the present invention is structured 
such that each time the output control means of the base station 
receives a command output from the traffic control means of the 
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center station to change the transmission output, it changes 
a transmission output level that is output from the transmission 
output circuit each time by a predetermined level. 
[0008] 

The third aspect of the present invention is structured 
such that information on the level of the change in output is 
contained in the transmission output change command output from 
the traffic control means of the center station; and the output 
control means of the base station changes the level of the 
transmission output that is output from the transmission output 
circuit to a level that matches this output change level 
information. 
[0009] 

The fourth aspect of the present invention is structured 
such that: each base station is provided with data reporting 
means for measuring current traffic volumes within its own 
service area and transmitting this to the center station via 
the public line network; and the center station is provided with 
data collection means for receiving traffic volumes transmitted 
from the data reporting means of each base station and 
collecting it for each base station, and wherein the traffic 
control means of the center station issues the transmission 
output change command based on the traffic volumes collected 
for each base station by the data collection means. 
[0010] 

The fifth aspect of the present invention is structured 
such that the reporting means of the base station transmits the 
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traffic volume to the center station at the time the reporting 
means receives a data transmission request from the data 
collection means of the center station. 
[0011] 

The sixth aspect of the present invention is structured 
such that, based on traffic volumes for each base station 
collected by the data collection means, the traffic control 
means searches for base stations whose traffic volume has 
exceeded a threshold value and, if such as base station is 
discovered, issues the transmission output increase command, 
which is a version of the transmission output change command, 
to base stations peripheral to the relevant base station. 
[0012] 

The seventh aspect of the present invention is structured 
such that, based on the traffic volumes of each base station 
collected by the data collection means, the traffic control 
means searches for the base station having the smallest traffic 
volume from among the peripheral base stations and issues the 
transmission output increase command to this base station. 
[0013] 

The eighth aspect of the present invention is structured 
such that, based on the traffic volumes of each base station 
collected by the data collection means, the traffic control 
means searches for the base station having the smallest traffic 
volume from among the peripheral base stations and issues the 
transmission output increase command to this base station, and 
if, as a result of which, the traffic volume of the base station 
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whose traffic volume first exceeded the threshold value does 
not drop below the threshold value, the traffic control means 
issues the transmission output increase command to the base 
station having the second smallest traffic volume from among 
the peripheral base stations and, thereafter, the traffic 
control means sequentially issues the transmission output 
increase command to the base stations in sequence starting from 
that base station that has the smallest traffic volume from 
among the peripheral base stations and continues until the 
traffic volume of the base station whose traffic volume first 
exceeded the threshold value drops below the threshold value. 
[0014] 

The ninth aspect of the present invention is structured 
such that, if the transmission output of the base station 
receiving the transmission output increase command is at 
maximum, the traffic control means issues the transmission 
output increase command to the next base station. 
[0015] 

The tenth aspect of the present invention is structured 
such that, based on traffic volumes for each base station 
collected by the data collection means, the traffic control 
means determines the size of the traffic volume of the base 
station whose traffic volume first exceeded the threshold value 
and the size of the traffic volume of the base station having 
an increased transmission output, and based on these sizes 
issues a transmission output decrease command, which is a 
version of the transmission output change command, to the base 
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station having the increased transmission output. 
[0016] 

The eleventh aspect of the present invention is 
structured such that, based on traffic volumes for each base 
station collected by the data collection means, the traffic 
control means determines the average of the traffic volume of 
the base station whose traffic volume first exceeded the 
threshold value and the traffic volume of the base station 
having an increased transmission output , and if this average 
is below a predetermined value, issues a transmission output 
decrease command/ which is a version of the transmission output 
change command, to the base station having the increased 
transmission output • 
[0017] . 

The twelfth aspect of the present invention is structured 
such that, based on traffic volumes for each base station 
collected by the data collection means, the traffic control 
means determines the traffic volume of the base station whose 
traffic volume first exceeded the threshold value and the 
traffic volume of the base station having an increased 
transmission output, and based on a result obtained by 
performing a variety of statistical processings on these 
traffic volumes , issues a transmission output decrease command, 
which is a version of the transmission output change command, 
to the base station having the increased transmission output. 
[0018] 

The thirteenth aspect of the present invention is 
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structured such that, based on traffic volumes for each base 
station collected by the data collection means, the traffic 
control means issues the transmission output decrease command 
to the base station having the smallest traffic volume from 
among the base stations that have increased their transmission 
output and if, as a result of which, the average of the traffic 
volumes does not drop below the predetermined value, the traffic 
control means issues the transmission output decrease command 
to the base station having the second smallest traffic volume 
from among the base stations that have increased their 
transmission output and, thereafter, the traffic control means 
sequentially issues the transmission output decrease command 
to the base stations in a sequence starting from that base 
station that has the smallest traffic volume from among the base 
stations that have increased their transmission output and 
continues until the average of the traffic volumes drops below 
the threshold value. 
[0019] 

The fourteenth aspect of the present invention is 
structured such that, if the transmission output of the base 
station receiving the transmission output decrease command is 
at minimum, the traffic control means issues the transmission 
output decrease command to the next base station. 
[0020] 

The fifteenth aspect of the present invention is 
structured such that each base station is provided with a 
plurality of receiving systems and a reception synthesizing 
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section for synthesizing signals received by the receiving 
systems, and wherein synthesized received signals from the 
reception synthesizing section are taken as final received 
signals . 
[0021] 

The sixteenth aspect of the present invention is 
structured such that each receiving system comprises an antenna 
and a receiving section, and an antenna of one receiving system 
doubles as an antenna for transmitting. 
[0022] 

[Embodiments of the Invention] 

A description will now be given of the embodiments of the 
present invention with reference made to the drawings. Fig. 
1 shows the structure of the first embodiment of the mobile 
communication system of the present invention and is a block 
diagram (CS1, SC2, CS3---) showing the present invention applied 
to a simple portable telephone system (i.e. PHS). The symbol 
1 indicates a base station that is connected to an ISDN public 
line network 2 and that carries out communication by setting 
radio lines with mobile terminals 4a to 4 f that are located 
within the area of the base station; 2 is an ISDN public line 
network; 3 is a center station that is connected to the ISDN 
public line network 2 and that performs various controls for 
the mobile communication system such as controlling and setting 
the transmission output and various operations of the base 
station 1 and is formed, for example, from a work station and 
a communication interface section that connects this work 
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station to the ISDN public line network 2. 4a to 4f are mobile 
terminals such as portable telephones. Note that the base 
stations CS2 and CS3 have the same structure as the base station 
CS1. 
[0023] 

Here, in order for the base station 1 to be able to reliably 
receive transmission signals from mobile stations using the 
space diversity method, it is provided with: antennas 19a to 
19d that are each installed a predetermined distance from each 
other; a high frequency switch sectionll either for switching 
the signals received by the antennas 19a to 19d to receiving 
sections 12a to 12d or for switching signals input from a high 
frequency power amplifying section used for transmission to the 
antennas 19a to 19d; receiving sections 12a to 12d for receiving 
transmission signals from mobile terminals 4a to 4f that have 
been picked up by the antennas 19a to 19d; a reception 
synthesizing section 13 for synthesizing the reception signals 
of the receiving sections 12a to 12d; a line interface section 
14 that connects the ISDN public line network 2 with the host 
base station; a transmission section 15 that outputs carrier 
high frequency signals that have been modulated by signals from 
the line interface section 14; an attenuator 16 that adjusts 
the level of the carrier high frequency signals output from the 
transmission section 15; a high frequency power amplification 
section 17 for amplifying the power of the carrier high 
frequency signals input from the attenuator 16; and a CPU 18 
for adjusting the attenuation levels of the attenuator 16 or 
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performing various controls for all of the base stations such 
as processing to ascertain the traffic volume of the host base 
station and inform the center station of this. 
[0024] 

Fig. 2 is a block diagram showing detailed example of the 
structure of the above described base station. The receiving 
sections 12a to 12d are provided with a receiving circuit 121 
for receiving transmission signals from portable telephones and 
a demodulating circuit 122 for demodulating received signals 
of the receiving circuit 121. In addition/ between the 
reception synthesizing section 13 and the line interface 14 is 
provided a TDMA decoding section 20. Demodulated signals that 
have been synthesized by the reception synthesizing section 13 
and undergone time division multiplexing using the TDMA format 
are separated by the TDMA decoding section 20 into signals for 
each slot, then are output to the ISDN public line network via 
the line interface section 14. Furthermore, between the line 
interface section 14 and the transmission section 15 is provided 
a TDMA encoding section 21 . The plurality of signals input from 
the line interface section 14 are encoded using time division 
multiplexing by the TDMA encoding section 21 and output to the 
transmission section 15. The transmission section 15 is 
provided with a modulating circuit 151 for modulating signals 
that have undergone TDMA encoding and a transmission circuit 
152 for changing modulated signals modulated by the modulating 
circuit 151 into transmission signals. 
[0025] 
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Fig. 3 is a block diagram showing a detailed example of 
the structure of the center station 3 shown in Fig. 1. The 
symbol 21 indicates a CPU for performing various processing such 
as controlling the host center station and controlling the 
transmission outputs of the base stations; 32 indicates RAM for 
storing data of various types necessary for the operation of 
the CPU; 33 indicates ROM for storing programs and the like that 
control the CPU 31; 34 indicates a keyboard for the inputting 
of various types of commands by an operator; 35 indicates a CRT 
for displaying the information; and 36 indicates a 
communication interface for performing the transmission and 
reception of information of various types with the ISDN public 
line network 2. Note that the CPU 31, the RAM 32 , the ROM 33 , 
the keyboard 44 , the CRT 35 , and the like may form part of a 
workstation or the like. 
[0026] 

Fig. 4 is a view showing the placing of each of the base 
stations having the structure described in Figs. 1 and 2 and 
the range of the service areas S in the charge of each of the 
base stations during normal times. In this example, seven base 
stations CS1 to CS7 are arranged as in the drawing to form the 
vertexes of a hexagon and the center point thereof. Each 
service area S of the base stations CS1 to CS7 extends in a 
circular shape centering on the respective base station and is 
arranged such that portions of each service area S overlap with 
other service areas S . The mobile terminals in each of the seven 
service areas S is able to communicate by establishing a radio 
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line to the base station in whose service area the mobile 

terminal is currently located. 

[0027] 

The operation of the present embodiment will now be 
described. The center station 3 performs traffic data 
collection processing in accordance with a flow chart such as 
is shown in Fig. 5 at a set cycle in order to ascertain the traffic 
volumes of each base station (i.e. CS1, CS2 , CS3, etc). Here 
the traffic volume that is to be the subject of the data 
collection processing may be the data of the number of lines 
that are in use at the time of the data collection processing , 
or may be a time meter due to the fact that lines being will 
have been used since the time of the previous data collection. 
Namely, in step 501/ the CPU 31 of the center station 3 transmits 
a command to send traffic data to the relevant base station via 
the ISDN public line network 2. When it receives this command 
the CPU 18 of the relevant base station sends the current traffic 
volume in its own base station from the line interface section 
14 to the center station 3 via the ISDN public line network 2. 
Note that various formats may be used for the procedure of 
sending and receiving the traffic data between the center 
station and the base station. For example, it is also possible 
for the sending of the command from the center station not to 
be performed and for each base station to automatically send 
the traffic data after predetermined time intervals. 
[0028] 

As a result/ in step 502 , the CPU 31 of the center station 
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3 receives the traffic volume that is sent from the base station 
and stores the obtained traffic volume in a control table such 
as that shown in Fig. 6 that is set up in the RAM 32 . Thereafter, 
in step 504 , the CPU 31 determines whether or not traffic volumes 
have been collected from all of the base stations CSl to CS7. 
If they have not all been collected, the routine returns to step 
501 and the above processing is performed for the next base 
station. If traffic volumes have been collected from all the 
base stations CSl to CS7, the routine is ended. 
[0029] 

Fig. 6 shows a data table in which are collected the 
traffic volumes of the base stations CSl to CS7 that have been 
collected in the center station 3 as described above. The 
current traffic volumes of each base station CSl to CS7 are 
stored in a list. These traffic volumes are updated each time 
the center station 3 performs the processing shown in Fig. 5. 
[0030] 

It should be noted that the transmission outputs of the 
respective base stations CSl to CS7 forming the mobile 
communication system are such that the service areas S of each 
base station CSl to CS7 are as is shown in Fig. 4. However, 
as is shown in Fig. 10, the location H of a high volume of traffic 
in the mobile communication system moves and changes over time, 
however, the traffic volume of the base station in which it 
located at any particular time increases and it becomes 
difficult to place a call within the service area of that base 
station. In the present example, in order beforehand to avoid 
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this state of affairs , the traffic volume of a base station whose 
traffic volume has increased is reduced by the center station 
3 and transmission output increase processing is performed by 
the peripheral base stations so that mobile communication can 
always be performed smoothly. This processing will now be 
described in accordance with the flow chart shown in Fig. 7. 
[0031] 

In step 7 01 , the CPU 31 of the center station 3 searches 
the data table shown in Fig. 6 to discover whether or not the 
traffic volume has exceeded the threshold value in any base 
station. If there is such a base station, the routine moves 
to step 702. In step 702 , the CPU 31 searches the data table 
for that base station peripheral to the base station that has 
exceeded the threshold value whose traffic volume is the 
lightest , and determines to increase the transmission output 
of this base station. In step 703 , a transmission output 
increase command is then made to this base station via the ISDN 
public line network 2 . 
[0032] 

Here, if the base station that has exceeded the threshold 
value is the base station CS1 shown in Fig. 8 and the base station 
peripheral thereto whose traffic volume is the lightest is the 
base station CS3 in Fig. 8, the center station 3 issues the above 
described transmission output increase command to the base 
station CS3. 
[0033] 

When the CPU 18 of the base station CS3 that is to receive 
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the transmission output increase command receives the command 
from the interface section 14 , it reduces the attenuation level 
of the attenuator 16 in accordance with increase level 
information contained in the increase command , thereby 
increasing the level of the carrier high frequency signal input 
into the high frequency power amplification section 17 and 
increasing the output of the waves transmitted from the antenna 
19d. As a result, the service area S of the base station CS3 
is increased by the volume that the transmission output was 
increased and the extent thereof that overlaps with the service 
area S of the base station CS1 is increased. That portion of 
the communication that was being relayed by the base station 
CS1 that corresponds to the above increase in the service area 
S can now be handled by the base station CS3 resulting it being 
possible to reduce the traffic volume of the base station CSl. 
[0034] 

Next , in step 704 , the CPU 31 rechecks the data table shown 
in Fig. 6 and determines whether or not the traffic volume of 
the base station CSl/ whose traffic volume had been found to 
be in excess of the threshold value in the search conducted in 
step 701, has now dropped below the threshold value. If it has 
dropped below the threshold value, the routine is ended. If 
it has not dropped below the threshold value, the routine moves 
to step 7 05 where it is determined whether or not the 
transmission output of the base station CS3, which is currently 
operating at increased transmission output, is at maximum. If 
it is not at maximum, the routine returns to step 7 03 and 
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processing to further increase the transmission output of the 

base station CS3 is performed. 

[0035] 

In step 703 , if it is determined that the transmission 
output of the base station CS3 is at maximum/ the routine moves 
to step 706 where it is determined whether or not there is any 
other base station whose transmission output could be increased 
other than the base station CS3 whose transmission output has 
already been increased. If there is such a base station , the 
routine returns to step 702 where once again the data table shown 
in Fig. 6 is checked where a search is made for the base station 
whose traffic volume is the lightest from among the remaining 
base stations whose transmission output is capable of being 
increased. This base station is then determined to be the base 
station whose transmission output is to be increased next and 
the routine moves on to the processing of step 7 03 and thereafter . 
However, if in step 706 there is found no base station whose 
transmission output is able to be increased , the routine is 
ended . 
[0036] 

Here, if the base station whose traffic has exceeded the 
threshold value is the base station CS1 as is described above 
and the base station whose transmission output has been 
increased is the base station CS3 in Fig. 8, then if the traffic 
of the base station CS1 drops below the threshold value at the 
point when the transmission output of the base station CS3 is 
increased, the service areas S of the base stations CS1 to CS7 
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take on the configurations shown in Fig. 8 and the service area 
S of the base station CS3 overlaps the entire service area S 
of the base station CS1. The base station CS3 then performs 
the relaying of the communication of the sizeable number of 
mobile terminals within the service area S of the base station 
CS1 and it is possible for the traffic volume of the base station 
CS1 to be reduced. Naturally, the traffic volume of the base 
station CS3 increases by the same volume as the traffic volume 
of the base station CS1 decreases. 
[0037] 

Next, a description will be given of the receiving 
operation of the base stations (i.e. CS1, CS2, CS3, etc) shown 
in Fig. 1. The signals that are sent back and forth between 
the base stations and the mobile terminals temporally undergo 
four channel time division multiplexing using the TDAMA-TDD 
format. Moreover, the transmission signals and the received 
signals also undergo time division multiplexing. The high 
frequency switch 11 is switched by the CPU 18 during 
transmission to the high frequency power amplification section 
17 side and connects the output side of the high frequency power 
amplification section 17 with, for example, the antenna 19d. 
Transmission signals from this antenna 19d are then emitted as 
radio waves. At this time, the attenuation level of the 
attenuator 16 is controlled by the CPU 18; the level of the 
transmission signals input into the high frequency power 
amplification section 17 from the transmission section 15 is 
adjusted; and the transmission output from the high frequency 
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power amplification section 17 is controlled allowing the 
ranges of the service areas S of the base stations (CS1, CS2, 
CS3, etc) to be changed after this. It should be noted that 
the transmission power output from the high frequency power 
amplification section 17 is set to be at the normal output level 
when the attenuation level of the attenuator 16 is at the 
maximum. 
[0038] 

During receiving, the high frequency switch 11 is 
switched by the CPU 18 to the side of the receiving sections 
12a, 12b, 12c , and 12d. For example, the receiving section 12a 
is connected to the antenna 19a, the receiving section 12b is 
connected to the antenna 19b, the receiving section 12c is 
connected to the antenna 19c, and the receiving section 12d is 
connected to the antenna 19d. Accordingly, the receiving 
sections 12a, 12b, 12c f and 12d receive the identical signals 
that the antennas 19a, 19b, 19c, and 19d have picked up that 
were transmitted from the mobile terminals 4a to 4f and these 
are demodulated. The signals resulting from the demodulating 
are then synthesized into a single signal by the reception 
synthesizing section 13 and are output by the line interface 
section 14. Here, as a result of the same radio waves being 
received and the received signals being synthesized by the 
reception synthesizing section 13 using the four system 
receiving system formed from the antennas 19a, 19b, 19c, and 
19d and the receiving sections 12a, 12b, 12c, and 12d, it is 
possible to improve the directionality of the antennas 19a, 19b, 
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19c, and 19d and the S/N of the of the received signals. As 
a result, when the transmission output is increased and the 
service area S enlarged, it is possible to receive signals of 
a sufficient quality from far off mobile terminals and keep the 
quality of the communication above a constant standard when the 
serviced areas S have been enlarged. 
[0039] 

Fig. 9 is another specific example showing the ranges of 
the service areas S of the base stations CS1 to CS7 that result 
when the transmission output increasing processing of the 
peripheral base stations shown in Fig. 7 has been performed. 
In this example, the base station whose traffic has exceeded 
the threshold value is the base station CS1 and the transmission 
outputs of the base stations CS2 to CS7 that surround this base 
station are increased to the maximum output in sequence starting 
from the base station having the lightest volume of traffic. 
The service area S of the base station CS1 is thus overlapped 
with the service areas S of all of the base stations CS2 to CS7 
that are peripheral thereto, thereby decreasing the traffic 
volume of the base station CS1. 
[0040] 

Here, returning now to Fig. 1, a description will be given 
of the operation of the base station whose transmission output 
is being increased. When the CPU 18 receives a transmission 
output increase command from the center station 3 via the line 
interface section 14, it controls the attenuator 16 so as to 
reduce the attenuation level thereof by an volume that 
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corresponds to the change in the output level of the contained 
in the above command. It also increases the level of the carrier 
wave high frequency signals input into the high frequency power 
amplification section 17 from the transmission section 15 and 
increases the output of the transmission signals transmitted 
from the antenna 19d. This kind of control is performed each 
time the CPU 18 receives a transmission output increase command 
from the center station 3, and is performed ultimately until 
the attenuation level of the attenuator 16 reaches zero. At 
this stage, the transmission output of this base station is at 
the maximum. 
[0041] 

Note that the transmission output at the time the 
attenuation level of the attenuator 16 is at maximum is called 
the normal output and the service areas S of each of the base 
stations in this case are as is shown in Fig. 4. Alternatively , 
unlike the above, it is also possible for the resistance value 
of the attenuator 16 to be changed by a predetermined level so 
as to reduce the attenuation level thereof each time the CPU 
18 receives a transmission output increase command from the 
center station 3 . 
[0042] 

Next, if the traffic volume decreases after the center 
station 3 has increased the transmission output of the base 
station, it is necessary to perform processing to return to the 
normal output the transmission outputs of the base stations 
whose transmission outputs had been increased. This 
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processing will now be described following the flow chart shown 

in Fig. 11. 

[0043] 

In step 111, the CPU 31 of the center station 3 determines 
from the data table shown in Fig. 6 the average value of the 
base station (CS1 in the above specific example) whose traffic 
volume first exceeds the threshold value and the traffic volume 
of the base station (CS3 in the specific example in Fig. 8 ) whose 
transmission output has been increased. The CPU 31 then 
determines whether or not this average value has dropped below 
a predetermined value. If it is below the predetermined value, 
the routine moves to step 112. In step 112, the CPU 31 searches 
the data table for the base station whose traffic volume is the 
lightest among the base stations whose transmission outputs 
were increased. After it has decided to decrease the 
transmission output of this base station, in step 113, it issues 
a transmission output decrease command to this base station via 
the ISDN public line network 2. 
[0044] 

When the CPU 18 of the base station whose transmission 
output is to be decreased receives this command from the line 
interface section 14, by increasing the level of the change to 
the attenuation level of the attenuator 16 instructed in the 
command, the level of the carrier high frequency signal input 
into the high frequency power amplification section 17 is 
reduced thereby decreasing the output of the radio waves 
transmitted from the antenna 19d. 
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[0045] 

Here, firstly, if the base station whose traffic volume 
exceeds the threshold value is CS1 shown in Fig. 8 and the base 
station whose transmission output is to be decreased is CS3 in 
Fig. 8, the center station 3 issues the above described 
transmission output decrease command to the base station CS3 . 
As a result, the service area S of the base station CS3 is made 
smaller by the volume that the transmission output has been 
decreased and the range that overlaps with the service area of 
the base station CS1 is also made smaller. The number of 
communications that are relayed by the base station CS3 also 
drops by this volume resulting in the traffic volume of the base 
station CS1 increasing. However, in this case, because the 
traffic volumes of the base stations CS1 and CS2 are already 
reduced at this point, there is no communication logjam even 
if the traffic volume of the base station CS1 increases. 
[0046] 

Next, in step 114, the CPU 31 rechecks the data table shown 
in Fig. 6 and determines whether or not the average value of 
the traffic volume of the base stations searched out in step 
111 is over the predetermined value. If it is over the 
predetermined value, the processing is ended. If it is not over, 
the routine moves to step 115 where it is determined whether 
or not the transmission output of the base station whose 
transmission output has been decreased is at the minimum (i.e. 
normal output ) . If it is not at the minimum, the routine returns 
to step 113 where processing is performed to reduce the 



30 



transmission output of this base station even further. 
[0047] 

In step 115, if it is determined that the transmission 
output of the base station is at the minimum/, the routine moves 
to step 116 where , firstly, it is determined whether or not any 
other base station exists whose transmission output is still 
in an increased state. If such a base station does exist, the 
routine returns to step 112 where the data table shown in Fig. 
6 is checked once again and a search is made for the base station 
whose traffic volume is the smallest from among those base 
stations whose transmission output is still able to be decreased. 
This base station is then fixed as the next base station to have 
it transmission output decreased and the routine moves to the 
processing of step 113 and after. If, however, no base station 
whose transmission output can be decreased is found in step 116, 
the routine is ended. 
[0048] 

Note that, unlike the above description, it is also 
possible for the resistance value of the attenuator 16 to be 
changed by a predetermined level so as to increase the 
attenuation level thereof each time the CPU 18 receives a 
transmission output decrease command from the center station 
3. Alternatively, it is also possible for the CPU 31 of the 
center station 3 to determine from the data table shown in Fig. 
6 the size of the traffic volume of the base station whose traffic 
volume first exceeded the threshold value (CS1 in the above 
specific example) and the size of the traffic volume of the base 
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station (CS3 in the specific example in Fig. 8) whose 
transmission output was increased as a reference for entering 
into the processing to decrease the transmission power and to 
use this size as a basis, or to perform various statistical 
processing on the traffic volume of the base station whose 
traffic volume first exceeded the threshold value (CS1 in the 
above specific example) and the traffic volume of the base 
station (CS3 in the specific example in Fig, 8) whose 
transmission output was increased and to use those results as 
a basis. 
[0049] 

Here, as is shown in Fig. 8, for example, if the 
transmission outputs of the base stations CS2 to CS7 are 
increased so that the service areas S thereof are enlarged, as 
the traffic volume of the base station CS1 decreases and returns 
to the normal value, the transmission outputs of the base 
stations CS2 to CS7 return in sequence to their normal values, 
so that ultimately they return to the normal state shown in Fig. 
S. 

[0050] 

According to the present invention, in order to prevent 
congestion in the communication of mobile terminals in a base 
station whose traffic volume has changed, and particularly, has 
increased, if, by increasing the transmission output of 
peripheral base stations and covering the service area S of the 
base station whose traffic volume has increased by overlapping 
it with the service areas S of the peripheral base stations, 
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a portion of the communication of the mobile terminals within 
the service area S of the base station whose traffic volume has 
increased is shared with the peripheral base stations , then it 
is possible to decrease the traffic volume of the base station 
whose traffic volume has increased and perform the 
communication of the mobile terminal in a smooth fashion. 
[0051] 

Moreover, when the traffic volume of a single base station 
is increased by changes in the traffic volume, then by raising 
the transmission output of the peripheral base stations and 
increasing the traffic volumes of these base stations so as to 
level out the traffic volumes of the base stations, the rate 
of operation and the like of each base station is leveled out 
resulting in a state of high levels of traffic being able to 
be dealt with. Therefore, there is no need to provide equipment 
such as extra base stations and the like which allows the 
installation costs and operating costs of the equipment to be 
kept under control enabling an efficient system to be 
constructed. 
[0052] 

Furthermore, if the traffic volume is decreased, the 
transmission outputs of the base stations whose transmission 
output had been increased can be rapidly restored to their 
original normal values and the service areas S thereof can be 
restored to their normal size. Therefore, interference 
between base stations can be kept to the minimum. Moreover, 
in the present example, because the receiving system of the base 
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stations is provided with four systems including antennas, when 
a transmission output is increased and a service area S enlarged , 
it is possible to receive high quality signals from far off 
mobile terminals with good S/N. Therefore , it is possible to 
maintain an excellent quality of communication through base 
stations that have had their service area S enlarged by having 
their transmission output increased as described above. Note 
that the description of the embodiments given above describes 
an example of a simple portable telephone system in which each 
base station is connected via a public line to a center station, 
however, naturally, the present invention can also be applied 
to a general portable telephone system in which each base 
station is connected to a center station via a dedicated line. 
[0053] 

[Effects of the Invention] 

As has been described above, according to the mobile 
communication system described in any of the first to third 
aspects, by making the transmission output of each base station 
able to change to correspond to changes in the volume of traffic 
so that the range of the service area changes, it is possible 
to respond dynamically to increases in the traffic volume. 
[0054] 

According to the mobile communication system described 
in the fourth or fifth aspects, it is possible to collect the 
traffic volume of each base station in the center station and 
for the center station to change the transmission output of each 
base station based on this collected data. 
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[0055] 

According to the mobile communication system described 
in the sixth or seventh aspects, it is possible to perform 
control to decrease the traffic volume of base stations whose 
traffic volume has increased so that mobile terminal 
communication can always be performed smoothly. 
[0056] 

According to the mobile communication system described 
in the eighth or ninth aspects, by increasing the transmission 
outputs of a plurality of base stations and decreasing the 
traffic volume of a base station whose traffic volume has 
increased, it is possible for mobile terminal communication can 
always be performed smoothly and for the efficiency of the 
equipment to be improved by doing away with the need to have 
extra equipment. 
[0057] 

According to the mobile communication system described 
in the tenth through fourteenth aspects, when the traffic volume 
decreases, the transmission output of a base station whose 
transmission output had been increased can be rapidly decreased 
so that interference between base stations can be kept to the 
minimum. 
[0058] 

According to the mobile communication system described 
in the fifteenth and sixteenth aspects, it is possible to 
maintain an excellent quality of communication even when the 
service areas increase. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a block diagram showing the structure of an 
embodiment of the mobile communication system of the present 
invention. 

Fig. 2 is a block diagram showing a detailed example of 
a base station shown in Fig. 1. 

Fig. 3 is a block diagram showing a detailed example of 
a base station shown in Fig. 1. 

Fig. 4 is a view showing the layout of the base stations 
of the mobile communication system shown in Fig. 1 and the range 
of the service areas thereof. 

Fig. 5 is a flowchart showing the processing by the center 
station shown in Fig. 1 to collect traffic volumes of each base 
station. 

Fig. 6 is a view showing an example of a data table set 
in the RAM shown in Fig. 3. 

Fig. 7 is a flowchart showing the processing to increase 
the transmission output of a base station by the center station 
shown in Fig. 1. 

Fig. 8 is a view showing the state when the transmission 
output of one base station of the mobile communication system 
shown in Fig. 1 is increased and the range of the service area 
thereof enlarged. 

Fig. 9 is a view showing the state when a plurality of 
transmission outputs of the mobile communication system shown 
in Fig. 1 are increased and the range of the service areas thereof 
enlarged. 
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Fig. 10 is a view showing the state when there is movement 
by the increased portion of the traffic volume in the mobile 
communication system shown in Fig. 1. 

Fig. 11 is a flowchart showing the processing to decrease 
the transmission output of a base station by the center station 
shown in Fig. 1. 

Fig. 12 is a view showing the layout of the base stations 
of a conventional mobile communication system and the range of 
the service areas thereof. 

[Description of the Reference Numerals] 

1 (CS1 to CS7) ... Base station 

2 ... ISDN public line network 

3 ... Center station 

11 ... High frequency switch 

12a to 12d . . . Receiving sections 

13 ... Reception synthesizing section 

14 ... Line interface section 

15 ... Transmission section 

16 ... Attenuator 

17 ... High frequency power amplification section 
18, 31 ... CPU 

19a to 19d ... Antennas 

32 ... RAM 

33 ... ROM 

34 ... Keyboard 

35 ... CRT 

36 ... Communication interface 
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FIGURES 

FIG. 1 

2 ISDN PUBLIC LINE CIRCUIT 

3 CENTER STATION 

14 LINE INTERFACE 

13 RECEPTION SYNTHESIZING SECTION 

I BASE STATION (CS1) 
19A ANTENNA 

12A RECEIVING SECTION RECEIVING SECTION RECEIVING SECTION 
RECEIVING SECTION 

II HIGH FREQUENCY SWITCH 

17 HIGH FREQUENCY POWER AMPLIFICATION SECTION 

16 ATTENUATOR 

15 TRANSMISSION SECTION 
4A MOBILE TERMINAL 

1 BASE STATION (CS2) 

1 BASE STATION (CS3 ) 

FIG. 2 

2 ISDN PUBLIC LINE NETWORK 

14 LINE INTERFACE SECTION 

20 TDMA DECODING SECTION 

21 TDMA ENCODING SECTION 

13 RECEPTION SYNTHESIZING SECTION 

12A RECEIVING SECTION 

121 RECEIVING CIRCUIT 

122 DEMODULATING CIRCUIT 
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11 HIGH FREQUENCY SWITCH 

17 HIGH FREQUENCY POWER AMPLIFICATION SECTION 

16 ATTENUATOR 

15 TRANSMISSION SECTION 

152 TRANSMISSION CIRCUIT 

151 MODULATING CIRCUIT 

FIG. 3 

2 ISDN PUBLIC LINE NETWORK 

3 CENTER STATION 

36 COMMUNICATION INTERFACE 

34 KEYBOARD 

FIG. 4 

SERVICE AREA 

FIG. 5 
START 

501 MAKE ENQUIRY TO BASE STATION 

502 RECEIVE REPLY INFORMATION FROM BASE STATION 

503 COLLECT TRAFFIC DATA FROM BASE STATION 

504 HAS DATA BEEN COLLECTED FROM ALL BASE STATIONS? 
END 

FIG. 6 

BASE STATION 
TRAFFIC VOLUME 



FIG, 7 
START 

701 ARE THERE ANY BASE STATIONS WHOSE TRAFFIC VOLUME HAS 
EXCEEDED THRESHOLD VALUE? 

702 SELECT BASE STATION WHOSE TRANSMISSION OUTPUT IS TO BE 
INCREASED. 

703 ISSUE TRANSMISSION OUTPUT INCREASE COMMAND TO RELEVANT 
BASE STATION 

704 IS TRAFFIC VOLUME BELOW THRESHOLD VALUE? 

705 IS TRANSMISSION OUTPUT AT MAXIMUM? 

706 HAS TRANSMISSION OUTPUT BEEN INCREASED FOR ALL 
CONTROLLABLE BASE STATIONS? 

END 

FIG. 11 
START 

701 ARE THERE ANY BASE STATIONS WHOSE TRAFFIC VOLUME HAS 
EXCEEDED THRESHOLD VALUE? 

702 SELECT BASE STATION WHOSE TRANSMISSION OUTPUT IS TO BE 
INCREASED. 

703 ISSUE TRANSMISSION OUTPUT INCREASE COMMAND TO RELEVANT 
BASE STATION 

704 IS TRAFFIC VOLUME BELOW THRESHOLD VALUE? 

705 IS TRANSMISSION OUTPUT AT MAXIMUM? 

706 HAS TRANSMISSION OUTPUT BEEN INCREASED FOR ALL 
CONTROLLABLE BASE STATIONS? 
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END 

FIG. 12 
SERVICE AREA 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of 
facilities by eliminating necessity to provide excessive 
facilities by varying the transmission output of each base 
station corresponding to the change of traffic quantity. 
SOLUTION: A center station 3 cyclically collects the traffic 
amounts of respective base stations from CPU 18 of 
respective base stations. When the center station 3 finds 
out any base station such as CS 2, for example, whose 
traffic exceeds a threshold, from the collected traffic 
amounts of respective base stations, a transmission output 
increasing instruction is outputted to a base station CS 1, 
for example, for which the traffic amount is least among 
the base stations around this base station CS 2. The CPU 18 




of base station CS 1 , that receives this instruction, decreases the attenuation level of attenuator 
1 6, expands its service area by increasing the output level of transmission signal and widens the 
area overlapped with the service area of base station CS 2 and the base station CS 1 takes charges 
of one part of communication of mobile object terminal in the service area of base station CS 2. 
Thus, the traffic of base station CS 2 is reduced less than the threshold and the communication of 
mobile object terminal is smoothly performed at all times. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the mobile terminal which transmits and receives information, and between these mobile 
terminals - or In the mobile communication system which has two or more base stations from which the 
communication link with a public line network is relayed, and the pin center,large station which is 
connected to said public line network and controls said each base station While providing an output- 
control means to control the magnitude of the sending-signal level outputted to said each base station 
from the transmitting output circuit which can change a transmitting output level, and this transmitting 
output circuit by the command from said pin center,large station Mobile communication system 
characterized by providing the traffic control means which takes out a transmitting output adjustable 
command to said pin center,large station through said public line network at the output-control means of 
said base station. 

[Claim 2] The output-control means of said base station is mobile communication system according to 
claim 1 characterized by changing the transmitting output level outputted from the level [ every ] 
transmitting output circuit beforehand decided whenever it received the transmitting output possible 
command outputted from said traffic control means of said pin center,large station. 
[Claim 3] The output-control means of said base station is mobile communication system according to 
claim 1 characterized by changing the transmitting output level outputted to the level include output 
change level information in the transmitting output adjustable command outputted from said traffic 
control means of said pin center,large station, and corresponding to said output change level information 
from said transmitting output circuit. 

[Claim 4] While forming a data report means to measure the current amount of traffic in the service area 
of a local station, and to transmit this to said pin center,large station through said public line network in 
said each base station A data collection means to receive the amount of traffic transmitted from said data 
report means of each base station, and to collect for every base station is formed in said pin center,large 
office. The traffic control means of said pin center,large office is mobile communication system 
according to claim 1 characterized by said data collection means issuing said transmitting output 
adjustable command based on the amount of traffic for every base station for collecting. 
[Claim 5] The report means of said base station is mobile communication system according to claim 3 
characterized by transmitting said amount of traffic to said pin center,large station when the transmitting 
request of data is received from said data collection means of said pin center,large station. 
[Claim 6] Said traffic control means is mobile communication system according to claim 4 characterized 
by taking out said transmitting output increase command which is a kind of said transmitting output 
adjustable command to the circumference base station of this base station, when the base station where 
the amount of traffic exceeded the threshold is looked for and the corresponding base station finds it 
based on the amount of traffic for every base station which said data collection means collected. 
[Claim 7] Said traffic control means is mobile communication system according to claim 6 characterized 
by looking for the base station where the amount of traffic is the smallest in said circumference base 
station, and taking out said transmitting output increase command to the base station of relevance based 
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on the amount of traffic for every base station which said data collection means collected. 
[Claim 8] Said traffic control means is based on the amount of traffic for every base station which said 
data collection means collected. Look for the base station where the amount of traffic is the smallest in 
said circumference base station, and said transmitting output increase command is taken out to the base 
station of relevance. When the amount of traffic of said base station where the amount of traffic still 
exceeded the threshold at the beginning does not become below a threshold, said transmitting increase 
command is taken out to the base station where the amount of traffic is [ 2nd ] the smallest in said 
circumference base station. Henceforth, mobile communication system according to claim 6 
characterized by taking out said transmitting output increase command to these base stations one by one 
at the sequence that the amount of traffic is small in said circumference base station until the amount of 
traffic of said base station where the amount of traffic exceeded the threshold at the beginning becomes 
below a threshold. 

[Claim 9] Said traffic control means is mobile communication system according to claim 8 characterized 
by taking out said transmitting output increase command to the next base station, when the transmitting 
output of the base station from which said transmitting output increase command is taken out becomes 
max. 

[Claim 10] the claim 6 which carries out [ that said traffic control means takes out said transmitting 
output reduction command which is a kind of said transmitting output adjustable command to the base 
station which it asked / base station / for the magnitude of the amount of the base station which 
increased the amount of traffic and the transmitting output of said base station whose amount of traffic 
exceeded a threshold at the beginning of traffic based on the amount of traffic for every base station 
which said data-collection means collected, and increased a transmitting output with this magnitude, 
and ] as the description thru/or 9 - mobile communication system given in either. 
[Claim 1 1] Said traffic control means is based on the amount of traffic for every base station which said 
data collection means collected. If it asks for the average of the amount of traffic of the base station 
which increased the amount of traffic and transmitting output of said base station whose amount of 
traffic exceeded the threshold at the beginning and this average becomes below a predetermined value 
claim 6 characterized by taking out said transmitting output reduction command which is a kind of said 
transmitting output adjustable command to the base station which increased the transmitting output 
thru/or 9 — mobile communication system given in either. 

[Claim 12] Said traffic control means is based on the amount of traffic for every base station which said 
data collection means collected. The amount of traffic of the base station which increased the amount of 
traffic and transmitting output of said base station whose amount of traffic exceeded the threshold at the 
beginning is calculated, claim 6 characterized by taking out said transmitting output reduction command 
which is a kind of said transmitting output adjustable command to the base station which increased the 
transmitting output by the result of having performed and obtained various statistics processings in the 
amount of these traffic thru/or 9 - mobile communication system given in either. 
[Claim 13] Said traffic control means is based on the amount of traffic for every base station which said 
data collection means collected. Said transmitting output reduction command is taken out to the base 
station where the amount of traffic is the smallest in the base station which increased said transmitting 
output. Said transmitting output reduction command is taken out to the base station where the amount of 
traffic is [ 2nd ] the smallest in the base station which increased said transmitting output when the 
average of said amount of traffic still did not become below a predetermined value. Henceforth, mobile 
communication system according to claim 10 characterized by taking out said transmitting output 
reduction command to these base stations one by one at the sequence that the amount of traffic is small 
in the base station which increased said transmitting output until the average of said amount of traffic 
becomes below a predetermined value. 

[Claim 14] Said traffic control means is mobile communication system according to claim 13 
characterized by taking out said transmitting output reduction command to the next base station, when 
the transmitting output of the base station from which said transmitting output reduction command is 
taken out becomes min. 
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[Claim 15] Mobile communication system according to claim 1 characterized by equipping said base 
station with the reception composition section which compounds the input signal by two or more 
receiving systems and these receiving systems, and making the synthetic input signal of this reception 
composition section into a final input signal. 

[Claim 16] Said each receiving system is mobile communication system according to claim 15 
characterized by consisting of an antenna and a receive section and using the antenna of one receiving 
system also [ antenna / for transmission ]. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration which carries out adjustable [ of 
especially the transmitting output of a base station ] with respect to the mobile communication system 
which performs the communication link of mobile terminals, such as a portable telephone, through a 
base station. 
[0002] 

[Description of the Prior Art] In mobile communication system, the magnitude of the service area S of 
each base stations CS1-CS7 is being fixed like drawing 12 from the former. Therefore, in the service 
area S where it is assumed that there are many amounts of traffic, although the number of wireless 
circuits was increased so that it could respond to the amount of traffic of extent assumed, it 
corresponded by arranging a base station densely. 

[0003] However, since the amount of traffic changes every moment while changing with locations, it is 
difficult to expect beforehand how the amount of traffic changes. Therefore, it the amount of traffic 
changed rapidly, the radio channel of the opening which should be assigned to a message is lost and a 
message becomes impossible, therefore, since hurt **** 7 and installation and employment expense 
increase, a facility became superfluous when especially the amount of traffic is small and facility 
effectiveness got worse if an installation, number, etc. of base stations are not set up with allowances so 
that it can respond, even if said amount of traffic becomes quite large, it was difficult to build efficient 
communication system. 
[0004] 

[Problem(s) to be Solved by the Invention] since the above conventional mobile communication system 
hurts **** 7 if an installation, number, etc. of base stations are not set up with allowances so that it can 
respond, even if said amount of traffic becomes quite large since it corresponds to the amount of traffic 
which changes every moment, installation and employment expense increase, a facility became 
superfluous when especially the amount of traffic is small, and facility effectiveness got worse, it was 
difficult to build efficient communication system. 

[0005] Then, it was made in order that this invention might solve the above technical problems, and it 
aims at offering the mobile communication system which can abolish the need of enabling it to 
correspond to a rapid change of the amount of traffic, and having a superfluous facility, and can raise 
facility effectiveness. 
[0006] 

[Means for Solving the Problem] the mobile terminal with which invention of claim 1 transmits and 
receives information, and between these mobile terminals or In the mobile communication system 
which has two or more base stations from which the communication link with a public line network is 
relayed, and the pin center,large station which is connected to said public line network and controls said 
each base station While providing an output-control means to control the magnitude of the sending- 
signal level outputted to said each base station from the transmitting output circuit which can change a 
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transmitting output level, and this transmitting output circuit by the command from said pin center,large 
station It has the configuration possessing the traffic control means which takes out a transmitting output 
adjustable command to said pin center,large station through said public line network at the output- 
control means of said base station. 

[0007] Whenever the output-control means of said base station receives the transmitting output possible 
command outputted from said traffic control means of said pin center,large station in invention of claim 
2, it has the configuration to which the transmitting output level outputted from the level [ every ] 
transmitting output circuit decided beforehand is changed. 

[0008] Invention of claim 3 included output adjustable level information in the transmitting output 
adjustable command outputted from said traffic control means of said pin center,large station, and the 
output-control means of said base station is equipped with the configuration to which the transmitting 
output level outputted to the level according to said output adjustable level information from said 
transmitting output circuit is changed. 

[0009] While invention of claim 4 forms a data report means to measure the current amount of traffic in 
the service area of a local station, and to transmit this to said pin center,large station through said public 
line network in said each base station A data collection means to receive the amount of traffic 
transmitted from said data report means of each base station, and to collect for every base station is 
formed in said pin center,large office. The traffic control means of said pin center,large office is 
equipped with the configuration which issues said transmitting output adjustable command based on the 
amount of traffic for every base station which said data collection means collected. 
[0010] Invention of claim 5 is equipped with the configuration which transmits said amount of traffic to 
said pin center,large station when the report means of said base station receives the transmitting request 
of data from said data collection means of said pin center,large station. 

[001 1] If said traffic control means looks for the base station where the amount of traffic exceeded the 
threshold based on the amount of traffic for every base station which said data collection means 
collected and the corresponding base station is found in invention of claim 6, it is equipped with the 
configuration which takes out said transmitting output increase command which is a kind of said 
transmitting output adjustable command to the circumference base station of this base station. 
[0012] Invention of claim 7 looked for the base station where the amount of traffic is the smallest in said 
circumference base station based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means, and it has the configuration which takes out said 
transmitting output increase command to the base station of relevance. 

[0013] Invention of claim 8 is based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means. Look for the base station where the amount of 
traffic is the smallest in said circumference base station, and said transmitting output increase command 
is taken out to the base station of relevance. When the amount of traffic of said base station where the 
amount of traffic still exceeded the threshold at the beginning does not become below a threshold, said 
transmitting increase command is taken out to the base station where the amount of traffic is [ 2nd ] the 
smallest in said circumference base station. Henceforth, the sequence that the amount of traffic is small 
is equipped with the configuration which takes out said transmitting output increase command to these 
base stations one by one in said circumference base station until the amount of traffic of said base station 
where the amount of traffic exceeded the threshold at the beginning becomes below a threshold. 
[0014] Invention of claim 9 is equipped with the configuration with which it will take out said 
transmitting output increase command to the next base station if the transmitting output of the base 
station from which said traffic control means is taking out said transmitting output increase command 
becomes max. 

[0015] Invention of claim 10 asked for the magnitude of the amount of the base station which increased 
the amount of traffic and the transmitting output of said base station whose amount of traffic exceeded 
the threshold at the beginning of traffic based on the amount of traffic for every base station which said 
data-collection means collected, and said traffic control means has in it the configuration which takes 
out said transmitting output reduction command which is a kind of said transmitting output adjustable 
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command to the base station which increased a transmitting output with this magnitude. 
[0016] Invention of claim 1 1 has the configuration take out said transmitting output reduction command 
which is a kind of said transmitting output adjustable command to the base station which increased a 
transmitting output in said traffic control means, if it asks for the average of the amount of the base 
station which increased the amount of traffic and the transmitting output of said base station whose 
amount of traffic exceeded the threshold at the beginning of traffic based on the amount of traffic for 
every base station which said data-collection means collected and this average becomes below a 
predetermined value. 

[0017] Invention of claim 12 calculated the amount of the base station which increased the amount of 
traffic and the transmitting output of said base station whose amount of traffic exceeded a threshold at 
the beginning of traffic based on the amount of traffic for every base station which said data-collection 
means collected, and said traffic control means has in it the configuration take out said transmitting 
output reduction command which is a kind of said transmitting output adjustable command to the base 
station which increased a transmitting output by the result performed and obtained various statistics 
processings in the amount of these traffic. 

[0018] Invention of claim 13 is based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means. Said transmitting output reduction command is 
taken out to the base station where the amount of traffic is the smallest in the base station which 
increased said transmitting output. Said transmitting output reduction command is taken out to the base 
station where the amount of traffic is [ 2nd ] the smallest in the base station which increased said 
transmitting output when the average of said amount of traffic still did not become below a 
predetermined value. Henceforth, the sequence that the amount of traffic is small is equipped with the 
configuration which takes out said transmitting output reduction command to these base stations one by 
one in the base station which increased said transmitting output until the average of said amount of 
traffic becomes below a predetermined value. 

[0019] Invention of claim 14 is equipped with the configuration with which it will take out said 
transmitting output reduction command to the next base station if the transmitting output of the base 
station from which said traffic control means is taking out said transmitting output reduction command 
becomes min. 

[0020] Invention of claim 15 equipped said base station with the reception composition section which 
compounds the input signal by two or more receiving systems and these receiving systems, and is 
equipped with the configuration which makes the synthetic input signal of this reception composition 
section a final input signal. 

[0021] Said each receiving system consisted of the antenna and the receive section, and invention of 
claim 16 is equipped with the configuration which uses the antenna of one receiving system also 
[ antenna / for transmission ]. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawin g 1 is what showed the configuration of the gestalt of 1 operation of the 
mobile communication system of this invention, and is a block diagram at the time of applying this 
invention to a personal handy phone system (PHS) (CS1, SC2, CS3 --). The base station which 1 is 
connected to the ISDN public line network 2, and communicates by setting up a wireless circuit among 
the migration terminals 4a-4f which exist in the area of the base station concerned, It is the pin 
. center,large station which performs each control of the mobile communication system concerned which 
2 is connected to an ISDN public line network, and 3 is connected to the ISDN public line network 2, 
and includes control and a setup of the transmitting output of a base station 1, or various actuation. For 
example, it consists of the communication-interface section which connects a workstation and this 
workstation to the ISDN public line network 2. 4a-4f are mobile terminals, such as a portable telephone. 
In addition, base stations CS2 and CS3 have the same configuration as a base station CS 1. 
[0023] In order that a base station 1 may enable it for a tooth-space diversity system to receive the 
sending signal from a mobile station certainly here, The antennas 19a-19d which give predetermined 
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spacing and are installed, respectively, The signal received with Antennas 19a-19d The receive section 
12a-12d side, Or the RF switch section 1 1 which changes the signal inputted from the RF power 
amplification section 17 for transmission to Antennas [ 19a-19d ] either, the receive sections 12a-12d 
which receive the sending signal from the mobile terminals 4a-4f caught with each antenna 19a-19d, A 
receive sections [ 12a-12d ] input signal The reception composition section 13 and the ISDN public line 
network 2 to compound, and this base station The conveyance high frequency signal inputted from the 
attenuator 16 which adjusts the level of the conveyance high frequency signal outputted from the 
transmitting section 15 which outputs the conveyance high frequency signal modulated by the signal 
from the circuit interface section 14 and the circuit interface section 14 which connects, and the 
transmitting section 15, and an attenuator 16 The high-frequency power amplifier 17 and the attenuation 
level of an attenuator 16 which carry out power amplification are adjusted, or the amount of traffic of 
this base station is grasped, and it has CPU 18 which performs each control of the whole other base 
stations of processings, such as telling a pin centerjarge station. 

[0024] Drawing 2 is the block diagram having shown the example of a detail configuration of the above- 
mentioned base station. Receive sections 12a- 1 2d have the receiving circuit 121 which receives the 
sending signal from a portable telephone, and the demodulator circuit 122 which restores to the input 
signal of this receiving circuit 121. Moreover, the TDMA decoding section 20 is formed between the 
reception composition section 13 and the circuit interface 14, and the recovery signal by which Time 
Division Multiplexing is carried out with the TDMA method compounded in the reception composition 
section 13 is outputted to an ISDN public line network through the circuit interface section 14, after 
separating the signal for every slot. Furthermore, the TDMA encoding section 21 is formed between the 
circuit interface section 14 and the transmitting section 15, and Time Division Multiplexing of two or 
more signals inputted from the circuit interface section 14 is carried out, and TDMA coding is carried 
out and it is outputting to the transmitting section 15. The transmitting section 15 has the modulation 
circuit 151 which modulates the signal by which TDMA coding was carried out, and the sending circuit 
152 which makes a sending signal the modulating signal modulated in this modulation circuit 151. 
[0025] Drawing 3 is the block diagram having shown the example of a detail configuration of the pin 
center,large office 3 shown in drawing 1 . The ROM which stores the RAM in which CPU which 
performs various processings of controlling the transmitting output of a base station while 31 controls 
this pin-center,large office, and 32 store various required data when CPU31 operates, the program 
whose 33 controls CPU31, the keyboard with which, as for 34, various commands etc. are keyed by the 
operator, the CRT as which 35 displays each information, and 36 are the communication interfaces 
which transmit and receive various information to an ISDN public line network 2. In addition, CPU31, 
RAM32, ROM33, a keyboard 34, and CRT35 grades may be the parts of a workstation etc. 
[0026] Drawing 4 is drawing which arrangement of each base station which has the configuration shown 
in drawin g 1 and drawin g 2 , and each base station take charge of and in which having usually shown 
the range of the service area S at the time. In this example, seven base stations CS1-CS7 are arranged in 
the top-most vertices and the central point of six square shapes, as shown in drawing. Moreover, the 
service area S of base stations CS1-CS7 spreads out in the circle configuration centering on each base 
station, and it is arranged so that a part of each service area S may lap. The migration terminal in these 
seven service areas S can talk now over the telephone by setting up a wireless circuit between the base 
stations where the current location serves as a service area. 

[0027] Next, actuation of the gestalt of this operation is explained. The pin center,large office 3 
performs traffic data collection processing in which the flow chart as cyclically shown in drawing 5 was 
followed in order to grasp the amount of traffic of each base station (CS1, CS2, CS3 --). The data of the 
number of circuit currently used at the time of data collection processing are sufficient as the amount of 
traffic set as the object of data collection processing here, and since a circuit is used after the time of the 
last data collection, what integrated time amount is sufficient as it. That is, CPU31 of the pin 
center,large station 3 sends out the transmitting command of traffic data to the base station of relevance 
through the ISDN public line network 2 at step 501. CPU18 of the base station of relevance sends the 
current amount of traffic of a local station to the pin center,large station 3 through the ISDN public line 
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network 2 in response to this command from the circuit interface section 14. However, there are various 
methods in the procedure of transmission and reception of the traffic data between the pin center,large 
office 3 and a base station, and a transmitting command is not performed but you may make it each base 
station transmit traffic data automatically for every predetermined time from a pin center,large office. 
[0028] This memorizes CPU31 of the pin center,large office 3 to a management table as receives the 
amount of traffic sent from said base station at step 502 and shows the obtained amount of traffic to 
drawin g 6 set as RAM32. Then, when CPU31 returns to step 501 when judging whether the amounts of 
traffic were collected from all the base stations CS1-CS7 and not collecting, the above-mentioned 
processing is performed to the next base station and the amounts of traffic are collected from all the base 
stations CS1-CS7 at step 504, it ends processing. 

[0029] Drawing 6 is the data table which collected the amounts of traffic of the base stations CS1-CS7 
collected in the pin center,large office 3, as described above, and the list storage of the present amount 
of traffic for every bases CS [ CS1-] 7 is carried out. This amount of traffic will be updated whenever 
the pin center,large office 3 performs processing shown in drawing 5 . 

[0030] By the way, when the transmitting output of each base stations CS1-CS7 which constitute mobile 
communication system is a normal state, the service area S of each base stations CS1-CS7 came to be 
shown in drawin g 4 . However, although the location H of high traffic of said mobile communication 
system changes every moment and is moved as shown in drawing 10 , the amount of traffic of the base 
station which exists in that case increases, and the telephone in the service area of the base station may 
stop being able to start easily. Although transmitting output increase processing of a circumference base 
station is performed in order for this example to mitigate the amount of traffic of the base station where 
the amount of traffic increased by the pin center,large office 3 in order to avoid such a situation in 
advance, and to always perform mobile communications smoothly, this processing is explained 
according to the flow chart of drawing 7 below. 

[0031] The data table having shown in drawing 6 whether CPU31 of the pin center,large office 3 would 
have the base station where the amount of traffic exceeded the threshold at step 701 is searched, and 
when there is a base station of relevance, it progresses to step 702. CPU3 1 looks for the base station 
where the amount of traffic is the smallest from said data table in the surrounding base station of the 
base station which exceeded the threshold at step 702, and after deciding that the transmitting output of 
this base station is increased, it takes out a transmitting output increase command with step 703 to this 
base station through the ISDN public line network 2. 

[0032] Here, when the base station beyond a threshold is the base station CS 1 of drawing 8 and the base 
station where the amount of traffic is the smallest is the base station CS 3 of drawing 8 in the base 
station of the circumference of it, the pin center,large office 3 will issue the transmitting output increase 
command described above to the base station CS 3. 

[0033] CPU 18 of the base station CS 3 which received said transmitting output increase command will 

increase the output of the electric wave which enlarges level of the conveyance high frequency signal \ 

inputted into the high-frequency power amplifier 17, and is transmitted from antenna 19d by making 

attenuation level of an attenuator 16 small according to the increase level information included during 

this increase command, if this command is received from the circuit interface section 14. Thereby, only 

as for the part to which said transmitting output increased, breadth and the range which overlaps the 

service area S of a base station CS 1 can spread, charge ****** can perform [ a base station CS 3 ] a 

part of communication link which was being relayed in the base station CS 1 at this rate, and the service 

area S of a base station CS 3 can decrease the amount of traffic of a base station CS 1 as the result. 

[0034] Next, the amount of traffic of the base station CS 1 where the amount of traffic which CPU31 

checked again the data table shown in drawing 6 at step 704, and was searched at step 701 exceeded the 

threshold judges whether it is lower ******** below to said threshold. End processing, when it is, and 

when having not fallen, it progresses to step 705. Shimo - **** - It judges whether the transmitting 

output of the base station CS 3 which is increasing the current transmitting output is max, and if it is not 

max, it will return to step 703 and processing which increases further the transmitting output of this base 

station CS 3 will be performed. 
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[0035] When it judges with the transmitting output of said base station CS 3 being max at step 703 
Except base station CS3 which progressed to step 706 and already increased the transmitting output The 
data table having judged, having returned to step 702 in a certain case, and having shown again whether 
there would be any base station which can increase a transmitting output in drawing 6 is checked. The 
base station where the amount of traffic is the smallest is looked for in the base station which can 
increase the remaining transmitting output, this base station is determined as the next base station for 
transmitting output increase, and it progresses to 703 or less-step processing. However, at step 706, 
when there is no base station which can increase a transmitting output, processing is ended. 
[0036] By the case where the base station where traffic was over the threshold as mentioned above was 
CS1 here, and the base station which increased the transmitting output is CS3 When the traffic of a base 
station CS 1 becomes below a threshold in the phase which made max the transmitting output of this 
base station CS 3, The service area S of base stations CS1-CS7 becomes as [ showed / in drawing 8 ]. 
The service area S of a base station CS 3 overlaps all the service areas S of a base station CS 1, and a 
base station CS 3 can relay the communication link of most number in the service area S of a base 
station CS 1 of mobile terminals, and can reduce the amount of traffic of a base station CS 1 . of course, 
the part to which the amount of traffic of a base station CS 3 decreased in the amount of traffic of a base 
station CS 1 — it will increase. 

[0037] Next, transceiver actuation of the base station (CS1, CS2, CS3 --) shown in drawing 1 is 
explained. Time Division Multiplexing of the part for 4ch(es) is carried out in time by the TDAMA- 
TDD method, and, as for the signal transmitted and received between a base station and a mobile station, 
Time Division Multiplexing of a sending signal and the input signal is carried out further. The high 
frequency switch 1 1 changes to the high- frequency power amplifier 17 side by CPU 18 at the time of 
transmission, for example, the output side of the high-frequency power amplifier 17 and antenna 19d are 
connected, and a sending signal is emitted as an electric wave from this antenna 19d. At this time, the 
attenuation level of an attenuator 16 is controlled by CPU 18, the level of the sending signal inputted into 
the high-frequency power amplifier 17 from the transmitting section 15 is adjusted, the transmitting 
output outputted from the high-frequency power amplifier 17 is controlled, and the range of the service 
area S of these base stations (CS1, CS2, CS3 --) can be changed. However, when the attenuation level of 
an attenuator 16 is max, it has set up so that the transmitted power outputted from the high-frequency 
power amplifier 17 may usually be set to an output level. 

[0038] on the other hand - the time of reception - the high frequency switch 1 1 - CPU 18 - a receive 
sectiona [ 12 ],b [ 12 ], and 12c side and the 12d side - changing - for example, receive section 12a - 
receive section 12c is connected to antenna 19c, and 12d of receive sections is connected to antenna 19d 
for antenna 19a and receive section 12b at antenna 19b. Therefore, receive sections 12a, 12b, 12c, and 
12d receive the same signal transmitted from the mobile terminals 4a-4f which Antennas 19a, 19b, 19c, 
and 19d caught, compound the signal which restored to it to one signal by the reception composition 
section 13, and are outputted to the circuit interface section 14. By four receiving systems which consist 
of the above-mentioned antennas 19a, 19b, 19c, and 19d and receive sections 12a, 12b, 12c, and 12d 
here By receiving the same electric wave and compounding an input signal in the reception composition 
section 13 S/N of Antennas [ 19a, 19b, 19c, and 19d ] directivity or an input signal is improvable. When 
a transmitting output is increased and a service area S is expanded, the signal from a distant mobile 
terminal can be received in sufficient quality, and communication link quality when expanding a service 
area S is carried out to beyond the fixed level. 

[0039] Drawing 9 is other examples which showed the range of the service area S of each base stations 
CS1-CS7 of the result of having performed transmitting output increase processing of the circumference 
base station shown in drawing 7 . In this example, it is the base station CS 1 beyond a threshold, and 
traffic increases the transmitting output of the base stations CS2-CS7 which are around this to the 
maximum output in the small order of traffic, overlaps the service area S of a base station CS 1 in the 
service area S of all the base stations CS2-CS7 that are around it, and is reducing the amount of traffic of 
a base station CS 1 . 

[0040] Here, actuation of the base station set as the increase object of the above-mentioned transmitting 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/21/04 



Page 7 of 9 



output is returned and explained to drawing 1 . If CPU 18 receives the transmitting output increase 
command from the pin-center,large station 3 through the circuit interface section 14, it will control the 
part corresponding to the output change level contained in said command, and an attenuator 16, will 
decrease the attenuation level, will increase the level of the subcarrier high-frequency signal inputted 
into the high-frequency-power amplifier 17 from the transmitting section 15, and will increase the 
output of the sending signal which transmits from antenna 19d. Such control is performed whenever 
CPU18 receives a transmitting output increase command from the pin center,large station 3, it is carried 
out until the attenuation level of an attenuator 16 finally becomes zero, and it is this phase and the 
transmitting output of this base station becomes max. 

[0041] In addition, it will be in the condition that the output, the call, and the service area S of each base 
station in this case usually showed the transmitting output in case the attenuation level of an attenuator 
16 is max to drawing 4 . Moreover, the resistance of the level [ every ] attenuator 16 beforehand decided 
whenever CPU 18 received the transmitting output increase command from the pin center,large station 3 
unlike the above is changed, and you may make it decrease the attenuation level. 
[0042] Next, although processing which usually returns the transmitting output of the base station where 
said transmitting output increased to an output must be performed when the amount of traffic decreases 
after the pin center,large office 3 increases the transmitting output of a base station, this processing is 
explained according to the flow chart of drawing 1 1 below. 

[0043] CPU31 of the pin center,large office 3 calculates the average of the amount of traffic of the base 
station (the above-mentioned example CS1) where the amount of traffic exceeded the threshold at the 
beginning from the data table shown in drawing 6 at step 111, and the base station (the example of 
drawing 8 CS3) which increased the transmitting output, and when this average judges whether it 
became below a predetermined value and turns into below a predetermined value, it progresses to step 
1 12. CPU31 looks for the base station where the amount of traffic is the smallest from said data table in 
the base station which increased the transmitting output at step 1 12, and after it decides the transmitting 
output of this base station to decrease, it takes out a transmitting output reduction command with step 
1 13 to this base station through the ISDN public line network 2. 

[0044] CPU 18 of the base station used as said candidate for transmitting output reduction will decrease 
the output of the electric wave which makes small level of the conveyance high frequency signal 
inputted into the high-frequency power amplifier 17, and is transmitted from antenna 19d by enlarging 
change level on which the attenuation level of an attenuator 16 was directed by said command, if this 
command is received from the circuit interface section 14. 

[0045] Here, when the base station where the amount of traffic exceeded the threshold is CS1 of 
drawing 8 and the base station for reduction of a transmitting output is CS3 of drawing 8 , the pin 
center,large office 3 will issue the transmitting output reduction command described above to the base 
station CS 3 at the beginning. The range where the service area S of a base station CS 3 overlaps the 
service area of narrowing and a base station CS 1 by this narrows, the number of communication links 
of the part to which said transmitting output decreased relayed in a base station CS 3 decreases at this 
rate, and the amount of traffic of a base station CS 1 increases as the result. However, since it is the 
phase whose amount of traffic of base stations CS1 and CS2 already decreased in this case, even if the 
amount of traffic of a base station CS 1 increases, it does not become the situation where a 
communication link is overdue. 

[0046] Next, the average of the amount of traffic of the base station which CPU31 checked again the 
data table shown in drawing 6 at step 1 14, and was searched at step 1 1 1 judges whether it has become 
beyond said predetermined value. When having become and having not come to end processing, it 
progresses to step 115. It judges whether the transmitting output of the base station which is decreasing 
the transmitting output is min (usually output), and if it is not min, it will return to step 113 and 
processing which decreases the transmitting output of this base station further will be performed. 
[0047] When it judges with the transmitting output of said base station being min at step 115 Progress to 
step 1 16 and the data table having judged, having returned to step 1 12 in a certain case, and having 
shown again whether there would be any other base station [ that the transmitting output has still 
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increased ] in drawing 6 is checked. The base station where the amount of traffic is the smallest is 
looked for in the base station which can decrease in number a transmitting output, this base station is 
determined as the next base station for transmitting output reduction, and it progresses to 1 13 or less- 
step processing. However, at step 1 16, when there is no base station which can decrease in number a 
transmitting output, processing is ended. 

[0048] In addition, the resistance of the level [ every ] attenuator 16 beforehand decided whenever 
CPU 18 received the transmitting output reduction command from the pin center 5 large station 3 unlike 
the above is changed, and you may make it increase the attenuation level, moreover, CPU31 of the pin 
center,large station 3 as criteria included in reduction processing of a transmitting output It asks for the 
magnitude of the amount of traffic of the base station (the above-mentioned example CS1) where the 
amount of traffic exceeded the threshold at the beginning from the data table shown in drawing 6 , and 
the base station (the example of drawing 8 CS3) which increased the transmitting output. Various 
statistics processings are performed to the amount of traffic of the base station (the above-mentioned 
example CS1) where good of this magnitude was carried out also as a ground, or the amount of traffic 
exceeded the threshold at the beginning, and the base station (the example of drawing 8 CS3) which 
increased the transmitting output, and it is good also considering that result as a ground. 
[0049] Here, as shown in drawin g 8 , it will follow on the amount of traffic of a base station CS 1 
decreasing, and returning to the usual value in the example to which the transmitting output of base 
stations CS2-CS7 was increased, and the service area S was expanded, and the transmitting output of 
base stations CS2-CS7 will usually return to return and the normal state finally shown in drawing S one 
by one at a value. 

[0050] In order to prevent change of the amount of traffic, especially stagnation of the communication 
link of the mobile terminal in the base station which increased the amount of traffic according to the 
gestalt of this operation, By overlapping and covering the service area S of the base station where the 
transmitting output of a surrounding base station was increased, and said amount of traffic increased in 
the service area S of the base station of said circumference By sharing with the base station of said 
circumference a part of communication link of the mobile terminal in the service area S of the base 
station where said amount of traffic increased, the amount of traffic of the base station where said 
amount of traffic increased can be decreased, and a mobile terminal can always be communicated 
smoothly. 

[0051] This example moreover, by raising the transmitting output of a surrounding base station, 
increasing the amount of traffic of these base stations, when the amount of traffic of one base station 
increases, and equalizing the amount of traffic of a base station by change of the amount of traffic Since 
it can respond to a high traffic condition by equalizing the operating ratio of each base station etc. and it 
is not necessary to have a facility of a superfluous base station etc., the installation expense and 
employment expense of a facility can be held down and an efficient system can be built. 
[0052] Furthermore, if the amount of traffic decreases, since the transmitting output of the base station 
which increased the transmitting output promptly will be returned to the original usual value and the 
service area S will usually be made into the range, interference between base stations can be pressed 
down to the minimum. Moreover, since it is quality with sufficient S/N and the signal from a distant 
mobile terminal can be received when a transmitting output is increased and a service area S is extended 
in this example, since it has four receiving systems of a base station including the antenna, the quality of 
the communication link through the base station which increased the transmitting output as mentioned 
above and extended the service area S can be held good, in addition, the personal handy phone system 
by which each base station is connected with the pin center,large station through the public line as an 
example of a gestalt of the operation explained above - an example - ** - natural, although explained 
by carrying out - each base station and a pin center,large station can apply to the common cellular- 
phone system connected by the dedicated line. 
[0053] 

[Effect of the Invention] it described above - as - claim 1 thru/or 3 ~ according to mobile 
communication system given in either, it can respond to increase of the amount of traffic dynamically by 
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changing the range of a service area by making the transmitting output of each base station adjustable 
corresponding to change of the amount of traffic. 

[0054] According to mobile communication system according to claim 4 or 5, the amounts of traffic of 
each base station can be collected to a pin center,large office, and a pin center,large office can change 
the transmitting output of each base station based on this collection data. 

[0055] According to mobile communication system according to claim 6 or 7, the amount of traffic can 
perform control which decreases the amount of traffic of the base station which became large, and can 
communicate a mobile terminal smoothly. 

[0056] While being able to communicate a mobile terminal smoothly by increasing the transmitting 
output of two or more base stations, and decreasing the amount of traffic of the base station where the 
amount of traffic became large according to mobile communication system according to claim 8 or 9, 
the need of having a superfluous facility can be abolished and facility effectiveness can be raised. 
[0057] claim 10 thru/or 14 according to mobile communication system given in either, if the amount 
of traffic decreases, the transmitting output of the base station which increased the transmitting output 
promptly can be decreased, and interference between base stations can be suppressed to the minimum. 
[0058] According to mobile communication system according to claim 15 or 16, even if a service area is 
expanded, communication link quality can be held good. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD - 

[Field of the Invention] This invention relates to the configuration which carries out adjustable [ of 
especially the transmitting output of a base station ] with respect to the mobile communication system 
which performs the communication link of mobile terminals, such as a portable telephone, through a 
base station. 
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PRIOR ART 

[Description of the Prior Art] In mobile communication system, the magnitude of the service area S of 
each base stations CS1-CS7 is being fixed like drawin g 12 from the former. Therefore, in the service 
area S where it is assumed that there are many amounts of traffic, although the number of wireless 
circuits was increased so that it could respond to the amount of traffic of extent assumed, it 
corresponded by arranging a base station densely. 

[0003] However, since the amount of traffic changes every moment while changing with locations, it is 
difficult to expect beforehand how the amount of traffic changes. Therefore, it the amount of traffic 
changed rapidly, the radio channel of the opening which should be assigned to a message is lost and a 
message becomes impossible, therefore, since hurt **** 7 and installation and employment expense 
increase, a facility became superfluous when especially the amount of traffic is small and facility 
effectiveness got worse if an installation, number, etc. of base stations are not set up with allowances so 
that it can respond, even if said amount of traffic becomes quite large, it was difficult to build efficient 
communication system. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] it described above as -- claim 1 thru/or 3 - according to mobile 
communication system given in either, it can respond to increase of the amount of traffic dynamically by 
changing the range of a service area by making the transmitting output of each base station adjustable 
corresponding to change of the amount of traffic. 

[0054] According to mobile communication system according to claim 4 or 5, the amounts of traffic of 
each base station can be collected to a pin center,large office, and a pin center,large office can change 
the transmitting output of each base station based on this collection data. 

[0055] According to mobile communication system according to claim 6 or 7, the amount of traffic can 
perform control which decreases the amount of traffic of the base station which became large, and can 
communicate a mobile terminal smoothly. 

[0056] While being able to communicate a mobile terminal smoothly by increasing the transmitting 
output of two or more base stations, and decreasing the amount of traffic of the base station where the 
amount of traffic became large according to mobile communication system according to claim 8 or 9, 
the need of having a superfluous facility can be abolished and facility effectiveness can be raised. 
[0057] claim 10 thru/or 14 - according to mobile communication system given in either, if the amount 
of traffic decreases, the transmitting output of the base station which increased the transmitting output 
promptly can be decreased, and interference between base stations can be suppressed to the minimum. 
[0058] According to mobile communication system according to claim 15 or 16, even if a service area is 
expanded, communication link quality can be held good. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] since the above conventional mobile communication system 
hurts **** 7 if an installation, number, etc. of base stations are not set up with allowances so that it can 
respond, even if said amount of traffic becomes quite large since it corresponds to the amount of traffic 
which changes every moment, installation and employment expense increase, a facility became 
superfluous when especially the amount of traffic is small, and facility effectiveness got worse, it was 
difficult to build efficient communication system. 

[0005] Then, it was made in order that this invention might solve the above technical problems, and it 
aims at offering the mobile communication system which can abolish the need of enabling it to 
correspond to a rapid change of the amount of traffic, and having a superfluous facility, and can raise 
facility effectiveness. 
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MEANS 

[Means for Solving the Problem] the mobile terminal with which invention of claim 1 transmits and 
receives information, and between these mobile terminals - or In the mobile communication system 
which has two or more base stations from which the communication link with a public line network is 
relayed, and the pin center,large station which is connected to said public line network and controls said 
each base station While providing an output-control means to control the magnitude of the sending- 
signal level outputted to said each base station from the transmitting output circuit which can change a 
transmitting output level, and this transmitting output circuit by the command from said pin center,large 
station It has the configuration possessing the traffic control means which takes out a transmitting output 
adjustable command to said pin center,large station through said public line network at the output- 
control means of said base station. 

[0007] Whenever the output-control means of said base station receives the transmitting output possible 
command outputted from said traffic control means of said pin center,large station in invention of claim 
2, it has the configuration to which the transmitting output level outputted from the level [ every ] 
transmitting output circuit decided beforehand is changed. 

[0008] Invention of claim 3 included output adjustable level information in the transmitting output 
adjustable command outputted from said traffic control means of said pin center,large station, and the 
output-control means of said base station is equipped with the configuration to which the transmitting 
output level outputted to the level according to said output adjustable level information from said 
transmitting output circuit is changed. 

[0009] While invention of claim 4 forms a data report means to measure the current amount of traffic in 
the service area of a local station, and to transmit this to said pin center,large station through said public 
line network in said each base station A data collection means to receive the amount of traffic 
transmitted from said data report means of each base station, and to collect for every base station is 
formed in said pin center,large office. The traffic control means of said pin center,large office is 
equipped with the configuration which issues said transmitting output adjustable command based on the 
amount of traffic for every base station which said data collection means collected. 
[0010] Invention of claim 5 is equipped with the configuration which transmits said amount of traffic to 
said pin center,large station when the report means of said base station receives the transmitting request 
of data from said data collection means of said pin center,large station. 

[001 1] If said traffic control means looks for the base station where the amount of traffic exceeded the 
threshold based on the amount of traffic for every base station which said data collection means 
collected and the corresponding base station is found in invention of claim 6, it is equipped with the 
configuration which takes out said transmitting output increase command which is a kind of said 
transmitting output adjustable command to the circumference base station of this base station. 
[0012] Invention of claim 7 looked for the base station where the amount of traffic is the smallest in said 
circumference base station based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means, and it has the configuration which takes out said 
transmitting output increase command to the base station of relevance. 
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[0013] Invention of claim 8 is based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means. Look for the base station where the amount of 
traffic is the smallest in said circumference base station, and said transmitting output increase command 
is taken out to the base station of relevance. When the amount of traffic of said base station where the 
amount of traffic still exceeded the threshold at the beginning does not become below a threshold, said 
transmitting increase command is taken out to the base station where the amount of traffic is [ 2nd ] the 
smallest in said circumference base station. Henceforth, the sequence that the amount of traffic is small 
is equipped with the configuration which takes out said transmitting output increase command to these 
base stations one by one in said circumference base station until the amount of traffic of said base station 
where the amount of traffic exceeded the threshold at the beginning becomes below a threshold. 
[0014] Invention of claim 9 is equipped with the configuration with which it will take out said 
transmitting output increase command to the next base station if the transmitting output of the base 
station from which said traffic control means is taking out said transmitting output increase command 
becomes max. 

[0015] Invention of claim 10 asked for the magnitude of the amount of the base station which increased 
the amount of traffic and the transmitting output of said base station whose amount of traffic exceeded 
the threshold at the beginning of traffic based on the amount of traffic for every base station which said 
data-collection means collected, and said traffic control means has in it the configuration which takes 
out said transmitting output reduction command which is a kind of said transmitting output adjustable 
command to the base station which increased a transmitting output with this magnitude. 
[0016] Invention of claim 1 1 has the configuration take out said transmitting output reduction command 
which is a kind of said transmitting output adjustable command to the base station which increased a 
transmitting output in said traffic control means, if it asks for the average of the amount of the base 
station which increased the amount of traffic and the transmitting output of said base station whose 
amount of traffic exceeded the threshold at the beginning of traffic based on the amount of traffic for 
every base station which said data-collection means collected and this average becomes below a 
predetermined value. 

[0017] Invention of claim 12 calculated the amount of the base station which increased the amount of 
traffic and the transmitting output of said base station whose amount of traffic exceeded a threshold at 
the beginning of traffic based on the amount of traffic for every base station which said data-collection 
means collected, and said traffic control means has in it the configuration take out said transmitting 
output reduction command which is a kind of said transmitting output adjustable command to the base 
station which increased a transmitting output by the result performed and obtained various statistics 
processings in the amount of these traffic. 

[0018] Invention of claim 13 is based on the amount of traffic for every base station to which said data 
collection means collected said traffic control means. Said transmitting output reduction command is 
taken out to the base station where the amount of traffic is the smallest in the base station which 
increased said transmitting output. Said transmitting output reduction command is taken out to the base 
station where the amount of traffic is [ 2nd ] the smallest in the base station which increased said 
transmitting output when the average of said amount of traffic still did not become below a 
predetermined value. Henceforth, the sequence that the amount of traffic is small is equipped with the 
configuration which takes out said transmitting output reduction command to these base stations one by 
one in the base station which increased said transmitting output until the average of said amount of 
traffic becomes below a predetermined value. 

[0019] Invention of claim 14 is equipped with the configuration with which it will take out said 
transmitting output reduction command to the next base station if the transmitting output of the base 
station from which said traffic control means is taking out said transmitting output reduction command 
becomes min. 

[0020] Invention of claim 15 equipped said base station with the reception composition section which 
compounds the input signal by two or more receiving systems and these receiving systems, and is 
equipped with the configuration which makes the synthetic input signal of this reception composition 
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section a final input signal. 

[0021] Said each receiving system consisted of the antenna and the receive section, and invention of 
claim 16 is equipped with the configuration which uses the antenna of one receiving system also 
[ antenna / for transmission ]. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is what showed the configuration of the gestalt of 1 operation of the 
mobile communication system of this invention, and is a block diagram at the time of applying this 
invention to a personal handy phone system (PHS) (CS1, SC2, CS3 -). The base station which 1 is 
connected to the ISDN public line network 2, and communicates by setting up a wireless circuit among 
the migration terminals 4a-4f which exist in the area of the base station concerned, It is the pin 
center,large station which performs each control of the mobile communication system concerned which 
2 is connected to an ISDN public line network, and 3 is connected to the ISDN public line network 2, 
and includes control and a setup of the transmitting output of a base station 1, or various actuation. For 
example, it consists of the communication-interface section which connects a workstation and this 
workstation to the ISDN public line network 2. 4a-4f are mobile terminals, such as a portable telephone. 
In addition, base stations CS2 and CS3 have the same configuration as a base station CS 1. 
[0023] In order that a base station 1 may enable it for a tooth-space diversity system to receive the 
sending signal from a mobile station certainly here, The antennas 19a-19d which give predetermined 
spacing and are installed, respectively, The signal received with Antennas 19a-19d The receive section 
12a-12d side, Or the RF switch section 1 1 which changes the signal inputted from the RF power 
amplification section 17 for transmission to Antennas [ 19a-19d ] either, the receive sections 12a-12d 
which receive the sending signal from the mobile terminals 4a-4f caught with each antenna 19a-19d, A 
receive sections [ 12a-12d ] input signal The reception composition section 13 and the ISDN public line 
network 2 to compound, and this base station The conveyance high frequency signal inputted from the 
attenuator 16 which adjusts the level of the conveyance high frequency signal outputted from the 
transmitting section 15 which outputs the conveyance high frequency signal modulated by the signal 
from the circuit interface section 14 and the circuit interface section 14 which connects, and the 
transmitting section 15, and an attenuator 16. The high-frequency power amplifier 17 and the attenuation 
level of an attenuator 16 which carry out power amplification are adjusted, or the amount of traffic of 
this base station is grasped, and it has CPU1 8 which performs each control of the whole other base 
stations of processings, such as telling a pin center,large station. 

[0024] Drawin g 2 is the block diagram having shown the example of a detail configuration of the above- 
mentioned base station. Receive sections 12a-12d have the receiving circuit 121 which receives the 
sending signal from a portable telephone, and the demodulator circuit 122 which restores to the input 
signal of this receiving circuit 121. Moreover, the TDMA decoding section 20 is formed between the 
reception composition section 13 and the circuit interface 14, and the recovery signal by which Time 
Division Multiplexing is carried out with the TDMA method compounded in the reception composition 
section 13 is outputted to an ISDN public line network through the circuit interface section 14, after 
separating the signal for every slot. Furthermore, the TDMA encoding section 21 is formed between the 
circuit interface section 14 and the transmitting section 15, and Time Division Multiplexing of two or 
more signals inputted from the circuit interface section 14 is carried out, and TDMA coding is carried 
out and it is outputting to the transmitting section 15. The transmitting section 15 has the modulation 
circuit 151 which modulates the signal by which TDMA coding was carried out, and the sending circuit 
152 which makes a sending signal the modulating signal modulated in this modulation circuit 151. 
[0025] Drawing 3 is the block diagram having shown the example of a detail configuration of the pin 
center,large office 3 shown in drawing 1 . The ROM which stores the RAM in which CPU which 
performs various processings of controlling the transmitting output of a base station while 31 controls 
this pin-center,large office, and 32 store various required data when CPU31 operates, the program 
whose 33 controls CPU31, the keyboard with which, as for 34, various commands etc. are keyed by the 
operator, the CRT as which 35 displays each information, and 36 are the communication interfaces 
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which transmit and receive various information to an ISDN public line network 2. In addition, CPU31, 
RAM32, ROM33, a keyboard 34, and CRT35 grades may be the parts of a workstation etc. 
[0026] Drawin g 4 is drawing which arrangement of each base station which has the configuration shown 
in drawing 1 and drawin g 2 , and each base station take charge of and in which having usually shown 
the range of the service area S at the time. In this example, seven base stations CS1-CS7 are arranged in 
the top-most vertices and the central point of six square shapes, as shown in drawing. Moreover, the 
service area S of base stations CS1-CS7 spreads out in the circle configuration centering on each base 
station, and it is arranged so that a part of each service area S may lap. The migration terminal in these 
seven service areas S can talk now over the telephone by setting up a wireless circuit between the base 
stations where the current location serves as a service area. 

[0027] Next, actuation of the gestalt of this operation is explained. The pin center,large office 3 
performs traffic data collection processing in which the flow chart as cyclically shown in drawing 5 was 
followed in order to grasp the amount of traffic of each base station (CS1, CS2, CS3 --). The data of the 
number of circuit currently used at the time of data collection processing are sufficient as the amount of 
traffic set as the object of data collection processing here, and since a circuit is used after the time of the 
last data collection, what integrated time amount is sufficient as it. That is, CPU31 of the pin 
center,large station 3 sends out the transmitting command of traffic data to the base station of relevance 
through the ISDN public line network 2 at step 501. CPU18 of the base station of relevance sends the 
current amount of traffic of a local station to the pin center,large station 3 through the ISDN public line 
network 2 in response to this command from the circuit interface section 14. However, there are various 
methods in the procedure of transmission and reception of the traffic data between the pin center,large 
office 3 and a base station, and a transmitting command is not performed but you may make it each base 
station transmit traffic data automatically for every predetermined time from a pin center,large office. 
[0028] This memorizes CPU31 of the pin center,large office 3 to a management table as receives the 
amount of traffic sent from said base station at step 502 and shows the obtained amount of traffic to 
drawin g 6 set as RAM32. Then, when CPU31 returns to step 501 when judging whether the amounts of 
traffic were collected from all the base stations CS1-CS7 and not collecting, the above-mentioned 
processing is performed to the next base station and the amounts of traffic are collected from all the base 
stations CS1-CS7 at step 504, it ends processing. 

[0029] Dr a win g 6 is the data table which collected the amounts of traffic of the base stations CS1-CS7 
collected in the pin center,large office 3, as described above, and the list storage of the present amount 
of traffic for every bases CS [ CS1-] 7 is carried out. This amount of traffic will be updated whenever 
the pin center,large office 3 performs processing shown in drawing 5 . 

[0030] By the way, when the transmitting output of each base stations CS1-CS7 which constitute mobile 
communication system is a normal state, the service area S of each base stations CS1-CS7 came to be 
shown in drawin g 4 . However, although the location H of high traffic of said mobile communication 
system changes every moment and is moved as shown in drawing 10 , the amount of traffic of the base 
station which exists in that case increases, and the telephone in the service area of the base station may 
stop being able to start easily. Although transmitting output increase processing of a circumference base 
station is performed in order for this example to mitigate the amount of traffic of the base station where 
the amount of traffic increased by the pin center,large office 3 in order to avoid such a situation in 
advance, and to always perform mobile communications smoothly, this processing is explained 
according to the flow chart of drawing 7 below, 

[0031] The data table having shown in drawing 6 whether CPU31 of the pin center,large office 3 would 
have the base station where the amount of traffic exceeded the threshold at step 701 is searched, and 
when there is a base station of relevance, it progresses to step 702. CPU31 looks for the base station 
where the amount of traffic is the smallest from said data table in the surrounding base station of the 
base station which exceeded the threshold at step 702, and after deciding that the transmitting output of 
this base station is increased, it takes out a transmitting output increase command with step 703 to this 
base station through the ISDN public line network 2. 

[0032] Here, when the base station beyond a threshold is the base station CS 1 of drawing 8 and the base 
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station where the amount of traffic is the smallest is the base station CS 3 of drawing 8 in the base 
station of the circumference of it, the pin center,large office 3 will issue the transmitting output increase 
command described above to the base station CS 3. 

[0033] CPU 18 of the base station CS 3 which received said transmitting output increase command will 
increase the output of the electric wave which enlarges level of the conveyance high frequency signal 
inputted into the high-frequency power amplifier 17, and is transmitted from antenna 19d by making 
attenuation level of an attenuator 16 small according to the increase level information included during 
this increase command, if this command is received from the circuit interface section 14. Thereby, only 
as for the part to which said transmitting output increased, breadth and the range which overlaps the 
service area S of a base station CS 1 can spread, charge ****** can perform [ a base station CS 3 ] a 
part of communication link which was being relayed in the base station CS 1 at this rate, and the service 
area S of a base station CS 3 can decrease the amount of traffic of a base station CS 1 as the result. 
[0034] Next, the amount of traffic of the base station CS 1 where the amount of traffic which CPU31 
checked again the data table shown in drawing 6 at step 704, and was searched at step 701 exceeded the 
threshold judges whether it is lower ******** below to said threshold. End processing, when it is, and 
when having not fallen, it progresses to step 705. Shimo - **** » It judges whether the transmitting 
output of the base station CS 3 which is increasing the current transmitting output is max, and if it is not 
max, it will return to step 703 and processing which increases further the transmitting output of this base 
station CS 3 will be performed. 

[0035] When it judges with the transmitting output of said base station CS 3 being max at step 703 
Except base station CS3 which progressed to step 706 and already increased the transmitting output The 
data table having judged, having returned to step 702 in a certain case, and having shown again whether 
there would be any base station which can increase a transmitting output in drawin g 6 is checked. The 
base station where the amount of traffic is the smallest is looked for in the base station which can 
increase the remaining transmitting output, this base station is determined as the next base station for 
transmitting output increase, and it progresses to 703 or less-step processing. However, at step 706, 
when there is no base station which can increase a transmitting output, processing is ended. 
[0036] By the case where the base station where traffic was over the threshold as mentioned above was 
CS1 here, and the base station which increased the transmitting output is CS3 When the traffic of a base 
station CS 1 becomes below a threshold in the phase which made max the transmitting output of this 
base station CS 3, The service area S of base stations CS1-CS7 becomes as [ showed / in drawing 8 ]. 
The service area S of a base station CS 3 overlaps all the service areas S of a base station CS 1, and a 
base station CS 3 can relay the communication link of most number in the service area S of a base 
station CS 1 of mobile terminals, and can reduce the amount of traffic of a base station CS 1. of course, 
the part to which the amount of traffic of a base station CS 3 decreased in the amount of traffic of a base 
station CS 1 - it will increase. 

[0037] Next, transceiver actuation of the base station (CS1, CS2, CS3 --) shown in drawing 1 is 
explained. Time Division Multiplexing of the part for 4ch(es) is carried out in time by the TDAMA- 
TDD method, and, as for the signal transmitted and received between a base station and a mobile station, 
Time Division Multiplexing of a sending signal and the input signal is carried out further. The high 
frequency switch 1 1 changes to the high-frequency power amplifier 17 side by CPU 18 at the time of 
transmission, for example, the output side of the high-frequency power amplifier 17 and antenna 19d are 
connected, and a sending signal is emitted as an electric wave from this antenna 19d. At this time, the 
attenuation level of an attenuator 16 is controlled by CPU 18, the level of the sending signal inputted into 
the high-frequency power amplifier 17 from the transmitting section 15 is adjusted, the transmitting 
output outputted from the high-frequency power amplifier 17 is controlled, and the range of the service 
area S of these base stations (CS1, CS2, CS3 can be changed. However, when the attenuation level of 
an attenuator 16 is max, it has set up so that the transmitted power outputted from the high-frequency 
power amplifier 17 may usually be set to an output level. 

[0038] on the other hand the time of reception - the high frequency switch 1 1 « CPU18 - a receive 
sectiona [ 12 ],b [ 12 ], and 12c side and the 12d side changing for example, receive section 12a - 
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receive section 12c is connected to antenna 19c, and 12d of receive sections is connected to antenna 19d 
for antenna 19a and receive section 12b at antenna 19b. Therefore, receive sections 12a, 12b, 12c, and 
12d receive the same signal transmitted from the mobile terminals 4a-4f which Antennas 19a, 19b, 19c, 
and 19d caught, compound the signal which restored to it to one signal by the reception composition 
section 13, and are outputted to the circuit interface section 14. By four receiving systems which consist 
of the above-mentioned antennas 19a, 19b, 19c, and 19d and receive sections 12a, 12b, 12c, and 12d 
here By receiving the same electric wave and compounding an input signal in the reception composition 
section 13 S/N of Antennas [ 19a, 19b, 19c, and 19d ] directivity or an input signal is improvable. When 
a transmitting output is increased and a service area S is expanded, the signal from a distant mobile 
terminal can be received in sufficient quality, and communication link quality when expanding a service 
area S is carried out to beyond the fixed level. 

[0039] Drawing 9 is other examples which showed the range of the service area S of each base stations 
CS1-CS7 of the result of having performed transmitting output increase processing of the circumference 
base station shown in drawing 7 . In this example, it is the base station CS 1 beyond a threshold, and 
traffic increases the transmitting output of the base stations CS2-CS7 which are around this to the 
maximum output in the small order of traffic, overlaps the service area S of a base station CS 1 in the 
service area S of all the base stations CS2-CS7 that are around it, and is reducing the amount of traffic of 
a base station CS 1 . 

[0040] Here, actuation of the base station set as the increase object of the above-mentioned transmitting 
output is returned and explained to drawin g 1 . If CPU 18 receives the transmitting output increase 
command from the pin-center,large station 3 through the circuit interface section 14, it will control the 
part corresponding to the output change level contained in said command, and an attenuator 16, will 
decrease the attenuation level, will increase the level of the subcarrier high-frequency signal inputted 
into the high-frequency-power amplifier 17 from the transmitting section 15, and will increase the 
output of the sending signal which transmits from antenna 19d. Such control is performed whenever 
CPU 18 receives a transmitting output increase command from the pin center,large station 3, it is carried 
out until the attenuation level of an attenuator 16 finally becomes zero, and it is this phase and the 
transmitting output of this base station becomes max. 

[0041] In addition, it will be in the condition that the output, the call, and the service area S of each base 
station in this case usually showed the transmitting output in case the attenuation level of an attenuator 
16 is max to drawing 4 . Moreover, the resistance of the level [ every ] attenuator 16 beforehand decided 
whenever CPU18 received the transmitting output increase command from the pin center,large station 3 
unlike the above is changed, and you may make it decrease the attenuation level. 
[0042] Next, although processing which usually returns the transmitting output of the base station where 
said transmitting output increased to an output must be performed when the amount of traffic decreases 
after the pin center,large office 3 increases the transmitting output of a base station, this processing is 
explained according to the flow chart of drawing 1 1 below. 

[0043] CPU31 of the pin center,large office 3 calculates the average of the amount of traffic of the base 
station (the above-mentioned example CS1) where the amount of traffic exceeded the threshold at the 
beginning from the data table shown in drawing 6 at step 111, and the base station (the example of 
drawing 8 CS3) which increased the transmitting output, and when this average judges whether it 
became below a predetermined value and turns into below a predetermined value, it progresses to step 
1 12. CPU31 looks for the base station where the amount of traffic is the smallest from said data table in 
the base station which increased the transmitting output at step 112, and after it decides the transmitting 
output of this base station to decrease, it takes out a transmitting output reduction command with step 
1 13 to this base station through the ISDN public line network 2. 

[0044] CPU 18 of the base station used as said candidate for transmitting output reduction will decrease 
the output of the electric wave which makes small level of the conveyance high frequency signal 
inputted into the high-frequency power amplifier 17, and is transmitted from antenna 19d by enlarging 
change level on which the attenuation level of an attenuator 16 was directed by said command, if this 
command is received from the circuit interface section 14. 
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[0045] Here, when the base station where the amount of traffic exceeded the threshold is CS1 of 
drawing 8 and the base station for reduction of a transmitting output is CS3 of drawing 8 , the pin 
center,large office 3 will issue the transmitting output reduction command described above to the base 
station CS 3 at the beginning. The range where the service area S of a base station CS 3 overlaps the 
service area of narrowing and a base station CS 1 by this narrows, the number of communication links 
of the part to which said transmitting output decreased relayed in a base station CS 3 decreases at this 
rate, and the amount of traffic of a base station CS 1 increases as the result. However, since it is the 
phase whose amount of traffic of base stations CS1 and CS2 already decreased in this case, even if the 
amount of traffic of a base station CS 1 increases, it does not become the situation where a 
communication link is overdue. 

[0046] Next, the average of the amount of traffic of the base station which CPU31 checked again the 
data table shown in drawing 6 at step 1 14, and was searched at step 1 1 1 judges whether it has become 
beyond said predetermined value. When having become and having not come to end processing, it 
progresses to step 115. It judges whether the transmitting output of the base station which is decreasing 
the transmitting output is min (usually output), and if it is not min, it will return to step 113 and 
processing which decreases the transmitting output of this base station further will be performed. 
[0047] When it judges with the transmitting output of said base station being min at step 115 Progress to 
step 1 16 and the data table having judged, having returned to step 1 12 in a certain case, and having 
shown again whether there would be any other base station [ that the transmitting output has still 
increased ] in drawing 6 is checked. The base station where the amount of traffic is the smallest is 
looked for in the base station which can decrease in number a transmitting output, this base station is 
determined as the next base station for transmitting output reduction, and it progresses to 1 13 or less- 
step processing. However, at step 116, when there is no base station which can decrease in number a 
transmitting output, processing is ended. 

[0048] In addition, the resistance of the level [ every ] attenuator 16 beforehand decided whenever 
CPU18 received the transmitting output reduction command from the pin center,large station 3 unlike 
the above is changed, and you may make it increase the attenuation level, moreover, CPU31 of the pin 
center,large station 3 as criteria included in reduction processing of a transmitting output It asks for the 
magnitude of the amount of traffic of the base station (the above-mentioned example CS1) where the 
amount of traffic exceeded the threshold at the beginning from the data table shown in drawing , 6 , and 
the base station (the example of drawing 8 CS3) which increased the transmitting output. Various 
statistics processings are performed to the amount of traffic of the base station (the above-mentioned 
example CS1) where good of this magnitude was carried out also as a ground, or the amount of traffic 
exceeded the threshold at the beginning, and the base station (the example of drawing 8 CS3) which 
increased the transmitting output, and it is good also considering that result as a ground. 
[0049] Here, as shown in drawing 8 , it will follow on the amount of traffic of a base station CS 1 
decreasing, and returning to the usual value in the example to which the transmitting output of base 
stations CS2-CS7 was increased, and the service area S was expanded, and the transmitting output of 
base stations CS2-CS7 will usually return to return and the normal state finally shown in drawing S one 
by one at a value. 

[0050] In order to prevent change of the amount of traffic, especially stagnation of the communication 
link of the mobile terminal in the base station which increased the amount of traffic according to the 
gestalt of this operation, By overlapping and covering the service area S of the base station where the 
transmitting output of a surrounding base station was increased, and said amount of traffic increased in 
the service area S of the base station of said circumference By sharing with the base station of said 
circumference a part of communication link of the mobile terminal in the service area S of the base 
station where said amount of traffic increased, the amount of traffic of the base station where said 
amount of traffic increased can be decreased, and a mobile terminal can always be communicated 
smoothly. 

[0051] This example moreover, by raising the transmitting output of a surrounding base station, 
increasing the amount of traffic of these base stations, when the amount of traffic of one base station 
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increases, and equalizing the amount of traffic of a base station by change of the amount of traffic Since 
it can respond to a high traffic condition by equalizing the operating ratio of each base station etc. and it 
is not necessary to have a facility of a superfluous base station etc., the installation expense and 
employment expense of a facility can be held down and an efficient system can be built. 
[0052] Furthermore, if the amount of traffic decreases, since the transmitting output of the base station 
which increased the transmitting output promptly will be returned to the original usual value and the 
service area S will usually be made into the range, interference between base stations can be pressed 
down to the minimum. Moreover, since it is quality with sufficient S/N and the signal from a distant 
mobile terminal can be received when a transmitting output is increased and a service area S is extended 
in this example, since it has four receiving systems of a base station including the antenna, the quality of 
the communication link through the base station which increased the transmitting output as mentioned 
above and extended the service area S can be held good, in addition, the personal handy phone system 
by which each base station is connected with the pin center,large station through the public line as an 
example of a gestalt of the operation explained above - an example --**-- natural, although explained 
by carrying out each base station and a pin center,large station can apply to the common cellular- 
phone system connected by the dedicated line. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram having shown the configuration of the gestalt of 1 operation of the 
mobile communication system of this invention. 

[Drawing 2] The block diagram having shown the example of a detail of the base station shown in 
drawing 1 . 

[Drawing 3] The block diagram having shown the example of a detail of the pin center,large office 
shown in drawing 1 . 

[Drawin g 4] Drawing having shown the arrangement and the range of a service area of the base station 
of the mobile communication system shown in drawing 1 . 

[ Drawing 5] The flow chart which showed the processing which collects the amounts of traffic of each 
base station of the pin center,large office shown in drawing 1 . 

[Drawing 6] Drawing in which having been set up in RAM shown in drawin g 3 , and having shown an 
example of a data table. 

[Drawin g 7] The flow chart which showed increase processing of the transmitting output of the base 
station by the pin center,large office shown in drawing 1 . 

[Drawing 8] Drawing having shown the condition of having increased one transmitting output of the 
base station of the mobile communication system shown in drawing 1 , and having expanded the range 
of the service area. 

[Drawing 9] Drawing having shown the condition of having increased two or more transmitting outputs 
of the mobile communication system shown in drawing 1 , and having expanded the range of the service 
area. 

[Drawing 10] Drawing having shown the condition that the increase part of the amount of traffic moved 
in the mobile communication system shown in drawing 1 . 

[Drawing 11] The flow chart which showed reduction processing of the transmitting output of the base 
station by the pin center,large office shown in drawing 1 . 

[Drawing 12] Drawing having shown the arrangement and the range of a service area of the base station 
of the conventional mobile communication system. 
[Description of Notations] 

1 (CS1-CS7) - Base station 

2 -- ISDN public line network 

3 Pin center,large station 

1 1 - High frequency switch 
12a-12d - Receive section 

13 - Reception composition section 

1 4 Circuit interface section 

1 5 Transmitting section 
16 Attenuator 

1 7 - RF power amplification section 
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18 31 --CPU 
19a-19d — Antenna 

32 -RAM 

33 - ROM 

34 ~ Keyboard 

35 - CRT 

36 — Communication interface 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing^] 
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[0 0 1 9] 4 0%P^fi, SulS h s/^ffi»J 

[0020] i 5 o«^t4, mm&mm^, mm 

[0 0 2 1 ] 6<D?&Wte, mffE#Sff^«, T 

[0 0 2 2] 

MSMtfBtS^*^ (PHS) Miiffl Lfcig^ (CS 
1, SC2, CS3-) ^Py^HTfeSo lttIS 

DN^*Eii»iB2fc«iestb. aiai^yrrti: 

tToTiimS:fT5SJfiS, 2(i I SDN^*IHili, 3 

A^WJPSrfif^-fe^^— ^-e. m?L&y-? yy^—> 

a^b :^!7-^f-V3 >^^r I S DN^*IUH^2 
^SlKi-5ii{f>r^^73i — ^«f|S^bfi)coTV^5 0 4 a 

~4 f fi««F«IS«*4f^»«i*«*"e*)So Sift 

iCS2, CS 3liSMCS 1 ^-M^WLt^ 

[0023] rrt\ &mmiiz, &»ffifrb<DT£itit 

%-%y^-x?4 s<~-i/7-Jj?Z{z.£ 

tlSTyft 1 9 a — 1 9d, /Vrt 1 9 a ~ 1 9 d 
tSfl L/cff #SrSft a 1 2 a - 1 2 d {10, XttSlff M 

9 a ~ 1 9 d <D\,^~tivMZ.Wy)WZ-Z>Mffl&y>'4 S^ffi 
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1 1 , Ztl^tUOT^T-i-l 9a-19 d-C}iffi£*Wc 

1 2 a - 1 2 d , gff SC 1 2 a ~ 1 2 d cogff iE^^ 
$«-&fiEtt 13. I S D N4^m*StfB 2 t 
SrSEiK-T * >?7^~7<$i 4, m^-i^97 

i efrbAXzn&mmmmmn^&mjjmm-f 
#SMfir9CPui 8^^rurv^o 

[0 0 2 4] 02 W:±!e LfcKJfi«(Off»I«fi80!IS:* L 
fc^ta y^BI-CfcSo SffftSl 2a-l 2 d li^f IB 

misISSl 2 l<^S««#Sr«IBi-StBBIlHllSl 22^ 

ltv^<5 0 sff^/SSBi 3 tm^^^7^-7 

1 4 i©MC|j:TDMAr3- KfflS 2 0 ifi^t bti. S 
{f£*EStfH$l 3 t^SilfcTDMA*Sia 9 «F»ffl* 

frb®B<< 7 4^tt I SDN^tlH] 

mmjim^-rso jek* m^-r v^^^-^gpi 4 

ffSBl 5 ^^CfiTDMAxy^- KSP 2 1 

f S:l$»S!l#l UT T DM A15# ft LT, 31ft fflS 1 5 id 
m^LTV^ 0 i£{f*|Sl SfiTDMASff^ttfdf^ 

sracwi-sacwiiKi s 1 1, ^(o^m^i 5 1 -e* 

WSHfc^iBff-i-SraifSfs^-ir-rsaifSlHlKl 5 2&W 
[0 0 2 5] 0 3 ttia 1 t-^ L*:1? — ^ 3 <£>i¥£ffl*# 

i^ffjcpu, 3 2 t^c pu 3 1 as»f£-f5Jtt?i&® 

^^Sf-^^lfit^RAM, 33fiCPU31«J 

*«;:J:!9#«ffl*«*s*-Ayj*ix5*-^-K, 3 5 
tt4fflf«*$^t5CRT, 3 6*3:1 SDN^ftEliSiM 

2 K*f UT#ffl1t«<7>iHSfS&fT 5 iiff-f ^^7^-7 

T*h& 0 ft, CPU31, RAM3 2, ROM33. * 
-#-K3 4, CRT3 5m$mft\£7 — 9 7*7—^ a 

^m<o—Ux^^>xh^\ 
[0026] m 4 \tm i &i>*m 2 \z.th Ltzmfczft-tz 

gifc^CS l-CS 7^m<OX ?\Z6ftB<Dm&t, * 
^'L^teERSnT^So SMcsi-cs 
7 coi^-— t:'^^- y T S tt^n-t'ixoSlfSJSSrt^^R^ 




— 1 6 3 4 4 3 
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jWtx.5 £ 5 Mott^o 
[0 0 2 7] JSfe^*3llft^JKffi^»f^«-OV^TttMi- 
5 0 i?V^"-^3fi#Slfi^ (CS1, CS 2, CS3 

•••) <o Y77 4 y^ssrfesi-sfc*. i^-r^y^^^ 

\,\ fip*>, — M 3 (£> C P U 3 1 (i^T'y/S 0 1 

^Tf^'^Offiife^ir. h ^;7^ y$7*—$<»m%^*: I 
SDN<^*[Hiaffl2^^LTitffl-r^o r<7>f£^£S:tt 
T, RS©S»8«)CPU1 8^g^co^oo h^^^ 
^^ft^rlHl^^^^^— ^35 1 4^ h I SDN^tHl 

[0028] :*xKU: 9 % ty^-i3^)CPU3 1 
^7^:7° 5 0 2jClTffiff2£ift^3&»e>j3ie>*XT#fc 
^^^MgffU #Wch77^^^MRAM3 
2 fcl£5E LTfc^lil 6 {ei^i" <fc 5 ftW a^j-iattrso 

CPU3Ui^f^^504{^t, ±X<Dmi& 
mcs l-CS 7^b h^^-^ s^«SrK*Lfca»WWr 
L, LTV^T^V^Jif^^^^ ^/^°5 0 1 (dj^oT. 

30 -CS7^bh77>f 5/^fi*iR*Lfc*'frtt«l ; aS:*8- 

[0 0 2 9] 0 6(i±fSbfcJ: ^3nR* 
^HfeSifi^CS 1-CS 7 CD h^^^ ix^i^iRftL 
— ^ST% #SlCSl-CS7S0gft©h77 

[0 0 3 0] »tt*ii«V-X^AS:«fi8-rs 
^Sife^CS 1-CS 7^>aifSffiy3dSii»«ffi05B*, # 
40 SMCS 1— CS 7C7)-y-— t^^iy TSttBl4l^*L 

(-[nlig-r^^i^t^ ty?-R3CJ:oTh77>f5/^ 
50 Ti7c7)7a-ft- M£t*oT!tt9li-5o 
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(0 0 3 1 ] -ferv^— ^3(DCPU3 1 \&7sTy?7 0 
^fcofc^i^li^X ^/^7 0 2 i^iHt^o CPU31I^ 

gc, 0 3 UlT I S DN<k*[E]*| 

[0 0 3 2] rrr% Hfli[S:fflifcSifiS^ia8<Z>SJft 

m&'h£\<^i&mfcms(Dmmmc s 3 t^o/ci^, 
[0033] mmmmmtim^^^^-frcmmmc s 

3WCPU1 8&~<Dt%^$:m$i4 7 ^ — 4 
J»aii««iKff ^ w</u£*£ < ttryft 1 9 d 

T^fciif&co— »S:£Jfi/acs 3 asgttfipo r t &X 

[0 0 3 4] W:CPU3 lfi^ry^7 0 4K1TE16 
J^Lfcf*— ^SrSS^s^ 0 1 X 

D-f-Lfch77^ s/^*3&S|S(«S:a*.fc**SCS 1 

¥U5eu t^t^itntf, ^7 o 3 |:^ot, r 

^s^c s 3 co^ft m^i^jEt-ii^^it^M^^fT 

[0 0 3 5] ^T^/7 0 3|:t, fiuBEgitfi^ C S 3 

6 Kit*. BE^ma^^^srffofcSJfiscs 3a 

W/t U fe^I^f7 7°7 0 2l^ot x 6 

^(^LT, ^r S /7 P 7 0 3^T^li:ii?>o 
[0 0 3 6] r^T% ±fEOJ:5fc h77^ s^asfiHffi 




1#§l¥9 - 1 6 3 4 4 3 



^r/cSi&^^C S 3 Xh^t-m^X. :^S^C S 3 
WiSfSW^arft^J-LfcaBt?, ilfigCSl^F77 
^^3»BKtKTfc*ofc»^ S«1CS1-CS7 
ODIh— t'^zny r Stel3 8(c:^Lfc:ia< *9 . git^C 

s 3<Df— tr*^ y r sfiSife^c s 1 <D±y— 
yrstisi, sift^c s 3 nmmmcs i©t-f 
7xij7s 9 wftw^KiflEaB^aimw^sr 

troT. Slaves 105 i/^MSbtci^ 

■e#6o smcs 3 <D y^7 4 yt&nmmm 
io csi©h57>f^^«s|to^ it*:-r5r 

[0 0 3 7] 1 LThSife^ (C S 1 , C S 

2, CS3-) CO^§mibflH(-o^Xl^^'r^o Site^ 

i: &W)ffifflxm§:m * ixSff -g-ttT dama-tdd* 

jft^>T ^i i (iCPU 1 8fcJ;oT&{tl#WaSS/SS 
1 7«8^«JI9#t?oT, 1 
7©H)Affltfl*a7^ftl 9dit8ttU C<7)T 
20 1 9 d j&>fciS«{&-S§-#S«i&£ LTjS&#ti*;h,5o - 

tf>B#, T — # 1 6^gl/^CPU 1 8{c£ 

9ftiJP£;frT, 5^5>i««ift«^ii«»l 7^ 

^SJfe^ (CS1, CS2, CS3-) W — ^xjj 
TS<o«£|fflS:aElt:$^Sr ir^-e^5 0 ffiU T 

I^LTfeSo 
30 [00 3 8] — §ff ^ i^S^-f 7^ 1 1 flC P 
U 1 8 MJzoTgftgB 1 2 a , 12b. 12c. 12d 
fl"J^«J9#t>o-r. 0»J;U£g{fg|Sl 2 a &77rt 1 9 
a , gff ftSl 2 b SrT^f^l 9 b id, g<f£P 1 2 c £ 
77ftl 9 c Sft^ 1 2 d^77Ttl 9 dfd^ 
St^c ^oT, SfSSfB 12a. 12b, 12c, 12 
d«77ftl9a, 19 b, 19 c. 19d«l 

4 a -4 f ^hmm^M-m-(Dm^^: 

(IU **tS:a[|||LfcfS#S:Sm^*«5i 3CJ:9-o 

40 tl6 0 --T% ±EUc7yftl9a, 19b, 19 
c , 1 9 d <h Sff £B 12a, 12b, 12c, 12d^^ 
hr&& 4W^(0^mmiZ.X K> , P-^M^gffLTS 
fSffi-g-SrSfS'&fiKlro l 3T^t5^tl:J: "9, T7r 
tl9a, 19b, 19c, 19d (D^fa^^mt^ 

[0039] @9 tea 7 ^ istcmmmwm&mfnttiti 
so ii^toasrfTofcjisg^^afls^cs i ~cs i (D*y- 
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fc^zny T S<D^m&^\^frttL<DMcfc&lVfoZ> 0 ^<D&\ 
VI** ^7 7 4 ^^^RBfiSrHA-CfcSlfiJacs 1 Vh 
ot, rcD/giat^fe&Sife^C S 2— CS 7C0^fftH^ 

giftigC S 1 <^1h— t*^^ VTS Sr-t^jaia^&S^T 
OOSlfe^CS 2-CS 7^f-t^x)j7S i JMS£-£ 
T, Si6SCSl©h77^y^iS:»6)Lt^5o 

[0040] rrt% ±iaLfcaHSW*o*^»««^* 

ofcgifi^<DSbf£(-o^TE] 1 Clot^f^o CP 
U 1 8f2[HjjgfM' V^^^c— ^gpi 4 £^LT-terV^— 

i 7^A*s^5»as«*ja*« 

[0 0 4 1] i*h T yT* — 9 l 6<Z>«Kw</Uj&Jji:;*: 

lata* 9, cpui 8«ir^^— ja3^e>aimai*ii 
[0042] m^^9-m3^mmm<ommm^^m 

[0 0 4 3] ty^^3(Z)CPU3 IVZTsTy^l 1 

MffiSra*Lft:*ift» (±*BA#«-ettC S 1 ) tiSftUi 
^Srif^SlirfcSifiJS (12 8 ©ftfcflJTteC S 3 ) h 

**ry?i i 2 i^iitfo CPU3i^f^/i 121: 

/H3i:tl SDN4^*|Hlj»IH2Sr^bTj^fSffl^« 
[0 0 4 4] ttrffiaiffffi^«^»*i:*o3tSifi«C0C 

PUi 8tercoJg<£«r®i»>f — l 4^£>S 

ttirSi, T yr*— * l 6^«gu-^</wS:mrie}B^t? 




4$BI^P9 - 1 6 3 4 4 3 



[0 0 4 5] ::t\ 3*0, ^^S^HfiSrffi 
;tfcSiaJgtfS|2 8<z>CS 1 Vi>9* aiffiW^^«^»«t 
Sife^^lH8C0C S 3 Vfo-otcm&, ty^-^3HS 
ifc^C S 3 IdJbSB LfciS«W^*^»^«:ffl-r r * Id* 
£ c mR:<fc<9, Sffigcs3of-t^xyrs^ 

-t^xyri;lSt^ffii«iot, gift 

i^f«l:Sifi^CS UCS2(Dh77^ 

ofc&i®^fc<5fc£>, iigcsi©h77>f^^i^ 

[0 0 4 6] fti:CPU3 1 \*^"r-y^\ 1 4 i:tHl6 
K:*Lfcv*— ^ LT^x^^l 1 IV 

[0 0 4 7] 1 SMT, HUlBSflfi^^iSffttJ 

^*sft/ht?*>Si:*J5£bfc«^, xTvzfl 1 6 Mil 
if 5a>Sr¥iJj£U fcSi^fy^l 1 2CIot, 

30 i^i^siT, ^^5/^1 i 3Sk~r<Dmmzmt?o l. 

[0 0 4 8] ft, ±3Bi:»*9, CPUl 8J^±:V^ — 
^3^fc]@|«ffi^«^»^S:SJt5*{^ ^^^r^b^u 

^-^3cdcpu3 l^asffmyjow^aa^Assip 

^H«S:«*.fcS*« (±iEIWmiCSi) iriUff 
40 a*Srlf^:*ii:fcSifi^ (H 8 ^Aflc«IT-fiC S 3 ) C9 

Siffi^ (±IBA»:OT-CttCS l) i:ai«m^S:i«*S^: 
feSiffi^ (!8 0|:Wlt1iCS3) (7)I>77^^i 

[0 0 4 9] rrT% MZ-&m8{C7fk1r£o{z.mi&mc 

S2-CS 7co^fiaj^^rii^:$^T-y— t*^^y rs 
50 ^LTii«<^ffl{c:g|5{ri:fc*v\ S«cs2-cs 
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[0 0 5 0) *^I«l^c):ixH h77-<yi?&<D 

mmm^^m^^^x, bmek?:^ * ut 

[0 0 5 2] Mi-, h77^7^i»>LT<^^ 

^^ttt- tr^ai y r s £/£tf fcSHwasr^Lfc 

[0 0 5 3] 

1>— f^y TtDffiffl&^ffcS-frS^it-J: 9, h77 

-So 

[0 0 5 4] fS3R*4Xtt5lE*^»»flEiifSv'^7 L ^ 
(anil #Slfia^h5 7>r y^ftSr-fev^-^ldiR 

[0 0 5 5] lf*J®6X^7BS®<^^t(l^iimv'^xA 




>faffl¥-9 - 1 6 3 4 4 3 



[0 0 5 6] IS*«8Xfi9SE*<^»»friifSv'^7 t ^ 
[0 0 5 7] 1 0 Jb^- 1 4 v ^-rthMz.W&<O r &W) 

sir, m^M^mwmt}%m±£&fz&mm<nmmmti 

[0 0 5 8] W*3S 1 5 Xf* 1 6 iE«<Z>»»#il« V* 

rA{^j;hH f-t^xyr«^:ttt, aft flit 

[mi] &&w<o&m»mi%i'XTJ>><o--mt&v>j&ffie> 

20 [0 2] Hi ^LfcSJfiJaoffl^ttOTSr^bfc^n ^ 
Bo 

[0 3] II 1 t-^b^-fe^^-^cOs¥^^^L/c^n 
[i4] 01 i^Lfc^ift^iimv-^^A^Sife^cDlB 

g t f^oQ y r oteHSr* Lfc0 o 

[0 5] 0 1 M^Lfe-fri^ — m<D&mt&jm<D h?-?^ 

[0 6] 0 3 i^t/cRAMrt(^f ^tltf-^^ 
— #"J£r^L*:0 o 
30 [0 7] 01 i^Lfcir>-^™^i^J:SS±fe^<7)^f tfcj 

[0 8] 0 1 (^L^Bfriifs fxTMt&mmmv)— 
[09] 0 1 (c^L^ib^amv-^^^^ffl^^ft 

Initio 

[010] 01 td^ L^^Ebffaff^^-r^^^T* h ^ 

40 [011] (§i i t^i.f-^^f-mi^x&mi&mcomm 
[012] v£&<D&mfcmim isxTJxcD&mmoszmk 

1 (CS 1 -CS 7) -SJftS 

2- -- I S DN4*#EiR*B 

3- -fe V^— ffi 
1 1 " 

12a-12 d -Sm^ 
50 1 3-§:ff^g(i 
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i 4 —WSk<<>'9 y^— M 
i 

1 6-7yf^ 

1 7 

18, 3 1 -CPU 

1 9 a — 1 9 d ■ ■ri^y-'Y 



(9) 



4#ra^9 - 1 6 3 4 4 3 
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* 3 2- -RAM 
3 3 - ROM 
3 4 - — K 
3 5 CRT 
3 6 -iiff-r V^^: 
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(14) 



%ffflW-9 - 1 6 3 4 4 3 
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